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SATELLITE RADIO 

Over 130 channels of SIRIUS. 
Available in all E-Class vehicles. 


Only the innovative engineers of Mercedes-Benz could produce a sleek and stylish soft-top convertible that 
can actually deflect the wind, keep all four occupants comfortable in any season and produce a ride so 
luxuriously quiet you can hold a conversation at top speed with the top down* This is the E-Class Cabriolet, the 
newest member of the amazing E-Class family. The thrill of opening it up is what drives us. MBUSA.com 


2011 E-Class Cabriolet 550 shown in Iridium Silver metallic paint. May include optional equipment. * Please obey all speed laws. ©2010 SIRIUS XM Radio Inc. ©2010 Mercedes-Benz USA, LLC 
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Building a Smarter Planet: 2 in a Series 


On a smarter planet, answers are hidden in the data. 


Here’s a bold prediction: The biggest leaps forward in the 
next several decades—in business, science and society at 
large—will come from insights gleaned through perpetual, 
real-time analysis of data. 

The new science of analytics must be core to every leader’s 
thinking. Because while data is growing exponentially today 
in volume and complexity, time is not. 

There are three keys to moving from “big data” to smarter 
data : organize your information, in all its diversity; understand 
its context; and manage its continual evolution, in real time. 

Through smarter data, we can make sense of information 
in all its forms—structured and unstructured, text and 
multimedia. That’s how Netherlands Railways is able to 
weigh 56,000 variables (including the railroad’s rolling 
stock, weather patterns, passenger demand) to assemble 
and schedule more than 5,000 passenger trains per day, 
improving operating efficiency by 6% and saving an 
estimated 20 million euros annually. 

Through smarter data, we can also see how one piece 
of information relates to the things around it. Nearly useless 


by itself, a data point can now be put in context, and 
that context can be analyzed in real time. Spanish oil 
and gas company Repsol uses predictive analytics to 
parse huge volumes of seismic data, boosting the 
success rate of its exploratory efforts. 

Lastly, smarter data, delivered in real time via new 
computational models like stream computing, lets us 
make fact-based projections in a world where risk 
and opportunity are constantly in flux. So doctors in a 
Canadian hospital treating high-risk newborns can 
identify patterns within an array of physiological data 
to help detect life-threatening infections up to 24 
hours sooner. 

As thousands of forward-thinking leaders today are 
discovering, their data’s hidden meanings don’t just 
make their companies smarter. They also increase the 
growth, transparency, sustainability and knowledge 
of entire industries, and of our whole planet. Which is 
turning a bold prediction into a promising reality. 

Let’s build a smarter planet. Join us and see what 
others are doing at ibm.com/smarterplanet 
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$y.95 




■ All online equity trades 

■ Unlimited number of shares and trades 

■ Lower than Schwab, TD Ameritrade, and E*Trade 

Starting now, one new, low price on all online equity trades. And every day, 
a relentless focus on new ways to help you be a more successful investor. 
Always expect more with Fidelity. 


Fidelity's $7.95 flat commission applies to online trades in all U.S. equity securities for Fidelity Brokerage Services LLC retail clients. It does 
not apply to foreign stock transactions or restricted securities transactions. Additional fees may be charged on orders that require special 
handling. A minimum deposit of $2,500 is required to open most Fidelity brokerage accounts. Waivers may apply. See Fidelity.com for 


details. Commission schedules may vary for employee stock plan services transactions. 

iPhone is a product of Apple Inc. Apple Inc. and Fidelity Investments are independent entities and are not legally affiliated. 
Fidelity Brokerage Services LLC, Member NYSE, SIPC. © 2010 FMR LLC. All rights reserved. 543944.2 












FOR EVERYONE. 


anywhere else-only with Fidelity 


Compare Online Equity Trade Commissions 


Fidelity 

Schwab 

TD Ameritrade 

E*Trade 

$ 7.95 

$ 8.95 

$ 9.99 

$ 9.99 


Sources: Schwab, TD Ameritrade, and E*Trade Web sites as of 2/8/10. Applies to online U.S. equity and non¬ 
proprietary ETF trades. E*Trade pricing shown is based on clients trading fewer than 150 times per quarter. 
E*Trade charges $7.99 for online U.S. equity trades for clients that trade 150+ times per quarter. 



NEW. Trade for the same low price with our Fidelity 
app for /Phone® Download it free at Fidelity.com/iphone. 


OPEN AN ACCOUNT TODAY. 


FIDELITY.COM 

800.544.1375 


Turn here™ 
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Cover Story 


Every Pixar blockbuster requires 
years of brainstorming and fine-tuning. 
Every bag of Cheetos tumbles off a 
highly calibrated production line. Every 
stand-up comedian develops a unique 
method for honing jokes. Life’s most 
interesting action happens behind 
the scenes—here’s a look at the hidden 
processes of remarkable things. 
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There are great views from the 
second and third rows, too. 










Presenting the Chevy Traverse. The spacious, 8-passenger crossover designed for 
families and made for you. Interior amenities such as an available rear-seat entertainment 
system lavish you in comfort, yet it has 30% more cargo space than a Honda Pilot. The 
Traverse also offers a remarkable 24 mpg highway. 1 It was even named A Consumers 
Digest Best Buy two years in a row. Everyone deserves a family car that doesn't sacrifice 
beauty for function. LS starts at $29,999. 2 Find out more at Chevy.com 


Excellence for All 




passenger seating, $40,120 2 
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2010 General Motors. 
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162 The WIRED Guide to Domestic Terraforming 

Engineer your way to big yields, low waste, and good eats—whether you’ve got a second-floor 
balcony or a suburban backyard. (Just don’t call it gardening.) Essay by Dominique Browning 


156 The Flesh Files 

Tumors. Blood. Organs. How the raw 
materials for 21st-century medical 
breakthroughs are spoiled by outdated 
technology, by Steve Silbennan 


172 Waste Management 

Tons of junk orbits Earth, and a single piece 
could easily cripple the International Space 
Station. It’s time to take out the trash. 
by Evan I. Schwartz 


120 The Traffic Cop 

Charles Komanoff says 
he can end Manhattan’s 
gridlock. And he’s got the 
spreadsheet to prove it. 
by Felix Salmon 


128 The Great 
Cognitive Surplus 

Daniel H. Pink and Clay Shirky 
see a revolution in how we use 
our free time. 
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Flying on a real-life Con Air, 
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our Most Dangerous Objects. 
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Reader rants and raves. 
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are facts, yet the public still 
falls for half-truths. Science 
needs to step up its PR game. 
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Get fit enough to fight the 
undead. A new workout will 
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75 Fetish 

Don’t have $225,000 to plunk 
down for a real Lamborghini 
Gallardo? Assemble your own 
supercar out of Legos. 



82 Steven Levy 

Tablet PCs will be here to 
stay—if they can get cheaper, 
lighter, and more connected. 
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88 Pop-Up Physics 

Folding the world's largest 
particle accelerator into a book. 
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How animation genius Winsor 
McCay stunned WWI-era audi¬ 
ences with a tree-devouring, 
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97 ILM’s Greatest Hits 

Industrial Light & Magic may 
be the best f/x studio ever. 
We take a look back at some 
of its most influential work. 



102 Glasses for Geeks 
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in bad glasses, so we focus- 
tested spectacles that will get 
you sexted, not nexted. 
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YOU HAVE MEMORIES OF YOUR FIRST POCKETKNIFE. 
NOW IT HAS ONE OF ITS OWN. 

With its removable USB flash drive and laser pointer, the Victorinox 
Flash Laser is the next evolution of the classic Swiss Army knife. 

Victorinox Swiss Army. Your companion for life. On the road. 
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Windows? Life without Walls? Dell recommends Windows 7. 


Built for the real world 
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never sleeps. 

Our support 
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Release Notes 



Seat Belts, Handcuffs Fastened 

in her 10 -plus years at wired, senior photo editor Zana 
Woods has presided over her share of challenging photo shoots. 
But few were as challenging as the one for “Relocating Pris¬ 
oners” (page 148), this month's piece about how inmates get 
moved around the country. To capture the process, Woods and 
photographer Michael Schmelling flew the real Con Air (in this 
case, an old Alaska Airlines jet) from New York to Oklahoma 
with 117 federal prisoners, who, she notes, were offered neither 
a pillow nor their choice of beverage during the flight. Woods 
once directed a shoot in a maximum-security prison, but flying 
in a plane with possible terrorists and murderers was more 
nerve-racking. “You are sharing the same physical space with 
prisoners who are not chained to their seats,” she says. Advised 
to wear loose-fitting clothing on her trip, Woods still caught 
the attention of her fellow passengers. “Text me,” said a few 
upon deplaning. Another beamed, “I'm out in eight months.” 



COVERING CHANGE 

What's the mysterious icon 
on page 38? It’s the logo for 
the Climate Desk, a new 
collaborative journalism 
project that explores the 
impact—human, environ¬ 
mental, economic, politi¬ 
cal—of climate change. For 
more information, includ¬ 
ing a list of members, visit 
theclimatedesk.org and 
follow (a)TheClimateDesk 
on Twitter. 



Everclear 

To fact-check “How To Make Crystal Clear 
Ice Cubes,” researcher Terrence Russell 
froze water four ways. Our favorite method: 
He took a bottle of Canadian Club he found 
sitting in a corner of the office, poured the 
hooch into a baking dish, put the pan in the 
freezer, and then placed an ice-cube tray in 
the whisky bath. Bad news: cloudy ice 
cubes. On the bright side: cold booze! For 
the solution that works, see page 64. 


PLAY, REINVENTED 



Starting with this issue, 
we’re going to do our Play 
section differently. Each 
month, we’ll choose a 
theme—this time, it’s Spec¬ 
tacle—that will serve as 
the lens through which we 
examine film, music, games, 
books, arts, design, and 
other topics that make up 
the pop culture universe. The 
spectacle begins on page 87. 


IT’S ALL FUN 
UNTILSOMEONE 
LOSES AN EYE 

Every month, our “Most 
Dangerous Object” item fea¬ 
tures something terrifying 
that we bring into the office. 
(This month? A flaming 
hacky sack.) Here’s a break¬ 
down of what has made 
these objects so dangerous 
in the past three years: 



Fire/lasers 
Compressed gases 
Gravity 
Capsaicin 

■ Sharp edges 

■ Bullets 

■ Magnets 

■ Alcohol 
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RE:Rise of the Machines 


There are early adopters, late adopters, and now a third camp: reluctant adopters. Nearly 
three-quarters of the letters we received about the Apple iPad gave it a thumbs-down. Some 
were sarcastic: “The iPad is mankind’s greatest invention since the wheel. One-handed typing 
and watching movies on a 9-inch screen are the best things anyone can expect of the future!” 
Others were just plain cynical: “This is another piece of Apple’s self-promotion machine.” 
But here’s the thing. A few writers who despised and/or resented the glossy little number 
said they were going to hold their noses and buy it anyway. Somehow we’re not surprised. 



BREITBART 

BREAKDOWN 

Feedback on our profile 
of Andrew Breitbart 
was mixed, wired senior 
editor Adam Rogers 
(@jetjocko) tweeted it 
thusly: "Early chatter 
on @dangerroom’s story 
about @andrewbreitbart 
perplexes me. Lefties say 
takedown; righties say cel¬ 
ebration.’’ Too bad Twitter 
allows only 140 characters; 
if he’d had more room, he 
could have broken it down 
even further, like this: 


Lefties | Righties 



Love Breitbart, 
loved the story 

■ Love Breitbart, 
hated the story 

■ Hate Breitbart, 
loved the story 

■ Hate Breitbart, 
hated the story 


editorial correspondence rants@wired.com 


Blank Slate 



“Tabula Rasa” (issue 18.04) 
ended my iPad deliberation. Pre¬ 
ordered the 3G and cannot wait. 
@allese, via Twitter 


Dang you! I’ve successfully 
fought offthe urgeto buy an 
iPhone, but I reserved my iPad 
after reading the article on the 
future of tablets. To recycle an 
old cliche, I buy into the notion 
that our information paradigm 
is aboutto shift. RIP, keyboard, 
mouse, puny battery, and book. 
Dave Rosselle 
Talmo, Georgia 

This Kool-Aid tastes funny... 
Excerpted from a comment 
posted on Wired.com by 

LARSWHANGDOODLE 


The iPad is nothing more than 
a glorified portable media 
player, and a crappy one atthat! 
My Archos video player can 
show movies in widescreen 
format—the iPad can’t! My 
Archos and my netbook have 
USB ports; the iPad doesn’t. 
Sincethe iPad won’t let you use 
Skype or watch Flash video, 
this device is for people who 
don’t wantto do much more 
than read their email. Maybe 
this will improve with iPad 2.0, 
but the present model is only 
for Apple zombies. 

Paul Nickodem 

Sydney, Australia 


Not revolutionary. The tablet 
has had its chance to changethe 
world nowfor15-plusyears, and 
ithasfailedtodoso.wiRED mak¬ 
ing out with Steve Jobs in the 
backseat isn’t going to change 
anything. Apple isn’t going to 
save your outmoded business 
model. People aren’t interested 
in paying for content anymore. 
And watered-down versions of 
Apple’s crappy office apps on a 
seriously underpowered device 
with no keyboard is hardly the 
second coming of Christ. 
Excerpted from a comment 
posted on Wired.com by XP AX 


□ □ 0 JUN 2010 












SEATING FOR 5 ADULTS. 

63.9 CUBIC FT. OF STORAGE* 

32 HWY MPG RATED. 

IN OTHER WORDS, 

WE UPSIZED THE IMPORTANT STUFF. 



We’ve made the SUV smaller and more capable by engineering in some really big ideas. Powerful ideas, like 
an uncompromising new design. Versatile ideas, like MultiFlex rear seating that lets you increase passenger 
comfort or cargo space. And efficient ideas, like a 32 hwy mpg rating.** We gave it more ideas per square inch. 
Because more is what we do. THE 2010 TERRAIN. THE SMALLER SUV, FROM GMC. WE ARE PROFESSIONAL GRADE. 


GMC 

TERRAIN 


*With second-row seat folded. Cargo and load capacity limited by weight and distribution. + *Based on EPA estimates. ©2010 General Motors. All rights reserved. 
GMC* GMC logo* Terrain'* MultiFlex* WE ARE PROFESSIONAL GRADE* 
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editorial correspondence rants@wired.com 


LOVED SCOTT BROWN’S PIECE ABOUT 
THE ’80S. I NEARLY SPIT MY FRUSEN GLADJE 
ALL OVER MY COMMODORE 64.” 

Excerpted from a comment posted on Wired.com by LOCALSTAIN 


:: “INSTANT RELICS” (SCOTT BROWN, PLAY, ISSUE 18.04) 



RETURN TO 
SENDER 



* 


We love mail, and we hope 
you’ll write us. To save you 
some time, though, here’s 
a list of a few things we 
already know. No need to 
tell us again. Really. 

1. Overseas subscriptions 
are expensive. (Blame 

it on the cost of interna¬ 
tional postage.) 

2. There are advertise¬ 
ments in our magazine. 

3. You have $20 million 
in a Kuala Lumpur bank 
account and you need 
help transferring it. 

4. Our typefaces are small. 

5. You are incarcerated in 
a federal prison and have 
a fantastic idea about 
how to fix global warming, 
prevent natural disasters, 
create millions of new 
jobs, or provide health 
care for everyone. Also, 
you are innocent. 


To Steven Levy: 

Imagine having to write your 
article using one handto holdthe 
screen andthe othertotype. 
Excerpted from a comment 
posted on Wired.com by 
MONOESPACIAL 

In “Cool and Connected” (issue 
18.04), Neil Young concludes 
thatthetablet “will killthe laptop 
as a home games machine.” Tab¬ 
lets may be great, but they can’t 
replace gaming input devices— 
ourfingersaren’tgood enough. 
The mouse is perhaps the most 
brilliant interface invention of all 
time, because it scales: An inch 
on your mousepad is a small 
fraction of an inch on the screen. 
Without the appropriate user 
interface, many of the important 
functions of computing are sim¬ 
ply impossible. Gamers, artists, 
CAD designers, and Hollywood 
types editing their hot new 3-D 
videoswill never use the tablet 
to accomplish those tasks. And 
don’t even get me started on the 
iPad’s “keyboard.” 

Jonathan Salkind 
Havertown, Pennsylvania 



Rabble Rouser 


I enjoyed the profile of Andrew 
Breitbart (“The Saboteur,” issue 
18.04). How refreshing to read 
a fairly objective look at an inter¬ 
esting person with whom the 
reporter clearly has little in com¬ 
mon. It’s nice, in a magazine 
aboutthe future, to see good old- 
fashioned journalism. 

John Scanlon 

Washington, DC 


In regard to Noah Shachtman’s 
article about Andrew Breitbart, 

I have to ask, has Shachtman had 
his head up his ass for the past 
decade? There is no “left-wing 
conspiracy” in the media, as 
Breitbart claims. Rather, it has 
become a mouthpiece for the 
radical right and its corporate 
sponsors. I was willing to tolerate 
wired’s fanboyism for all things 
Apple, but this goes too far. Can¬ 
cel my subscription. 

Sam Bartlett 
Jacksonville, Florida 

Making up stories, as Breitbart did 
with the Acorn prostitute scan¬ 
dal, epitomizes what’s wrong 
with journalism. You’re supposed 
to report the news, not create 
it. Rememberthat saying: “Dog 
bites man” is not news, but “Man 
bites dog” is? This guy is biting 
the dog himself and putting it on 
the front page. I hope journalistic 
integrity returns soon. 

Excerpted from a comment 
posted on Wired.com by 
TAH22400 

Best line: “Breitbart is, in short, 
expert in making the journalism 
industry his bitch.” 

@Medusajtw, via Twitter 

Thanks for exposing Andrew 
Breitbart for what he truly is: a 
loudmouth cyberbully who can’t 
take the abuse he doles out. He 
makes a living from exposing and 
ridiculing others’ mistakes, but 
when his hand gets caughtinthe 
proverbial cookie jar he whines 
like a spoiled toddler. 

Brock Simpson 
Virginia Beach, Virginia 



Free Show 

Since when is YouTube a 
success (“The Five Secrets 
of YouTube’s Success,” issue 
18.04)? It has never come 
within miles of profit. That’s like 
calling a PC makerthat gives 
away thousands of computers 
every year a success because 
people come and pick them up. 
YouTube is a business failure— 
and a miserable one at that. 
Excerpted from a comment 
posted on Wired.com by 
THERANTGUY 

The key to YouTube’s success 
is years of outright theft of copy¬ 
righted content. Sure, YouTube 
has improved its controls and 
reporting of illegal content. But 
the people who own content 
that’s pirated on YouTube must 
flag every instance of a viola¬ 
tion to have it removed. YouTube 
appears to have no incentiveto 
stop users from stealing. 
Excerpted from a comment 
posted on Wired.com by 
MACGREGOR 

ROTFL. Thanks for reminding me 
of some of the funniest videos on 
YouTube ever. “Winnebago Man” 
wins, hands down! 

@loaferzz, via Twitter 
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BUSINESS NEVER STOPS, BUT IT DOES UNWIND. 




While you take care of business, let Doubletree® take care of you. Our chocolate chip cookie welcome, 
stress-melting Sweet Dreams® sleep experience, and exceptionally warm and caring service will almost make you 
forget you're away on business. You can even earn Hilton HHonors® Points & Miles® toward a free stay, 
for when you're really ready to unwind. 
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ly to unwind. Experience Doubletree—your escape from business as usual. 





doubletree.com 

1-800-222-TREE 
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RE: FOUND, ISSUE 18.04 


THIS ML’THING IS 80 COOL! 

I JUST WISH I DIDN’T HAVE 
TO WAIT UNTIL 2032 TO GET ONE." 

Donald Sosin, Lakeville, Connecticut 



It’s always a thrill when 
Hollywood options one 
of our writers’ stories. 

And Joshuah Bearman’s 
account of Gerald Blanch¬ 
ard, who crossed the 
globe hacking banks 
and swiping gems (“The 
Art of the Steal,” issue 
18.04), drew more queries 
from studio execs than 
any other piece in recent 
memory: Bearman says 
he received over 50 inqui¬ 
ries from film, TV, and 
documentary producers. 
(Sorry, everyone, the deal 
is signed and sealed.) 

As far as casting goes, 
our readers are already 
on the case. Suggested 
one commenter on Wired 
.com: “For the big-screen 
version, Steven Soder¬ 
bergh directs and Shia 
LaBeouf as Blanchard.” 
We were thinking Paul 
Greengrass and James 
Franco, actually. 

This isn’t Bearman’s 
first wired story to get the 
Hollywood treatment— 
his May 2007 piece, “The 
Great Escape,” about 
how the CIA snuck Ameri¬ 
can hostages out of Iran, 
was optioned by George 
Clooney’s production 
company. No word yet 
on the cast. 



The Master Thief 

Joshuah Bearman’s article on 
Gerald Blanchard (“The Art of 
the Steal,” issue 18.04) was fas¬ 
cinating and well written, but he 
was too gullible when he bought 
the Mission: Impossible tale of 
Blanchard parachuting onto the 
top of a castle from 5,000 feet. 

I can buy that Blanchard climbed 
up the side of a Viennese castle 
and entered through a window 
he had left unlocked earlier. But a 
night drop from low altitude onto 
a roof that might be studded with 
chimneys and antennas is hard to 
believe. There are probably only 
a handful of military operatives in 
the world who could make a simi¬ 
lar jump. Great article otherwise! 

Randolph J. Willard 

San Marcos, California 

Erik Malinowski, associate 
research editor, fact-checked 
Bearman’s story. He responds: 
“Sure, Blanchard’s criminal 
history may not make him the 
most credible source, but in my 
hours of conversation with him, 

I found no reason to doubt his 
story. What’s more, the tale is 
backed up both by the parachute 
that was found near the castle 
and by the Winnipeg Police Ser¬ 
vice, which accepted Blanchard's 
explanation as part of his plea 
bargain. We don’t know how else 
the Si si Star could have made its 
way from a Viennese castle to a 
basement in Manitoba.” 


Yet another breathtaking story in 
wired. Top journalism. 

@rtolido, via Twitter 

This piece on Gerald Blanchard’s 
international crime capers makes 
for good oh-God-let-the-day-be- 
over reading material. 
@The_CDR, via Twitter 

Ifind it astonishingthat some¬ 
one with a vast criminal enter¬ 
prise, ontop of a criminal record, 
walked away from prison after 
two years. It's not a slap on the 
wrist; it’s barely a tap on the 
finger—and hardly a deterrent. 
The police officers responsible 
for capturing Blanchard proba¬ 
bly spent more time pursuing him 
than he served in jail. 

Nigel Jones 
Palo Alto, California 

Wow. Smart thief bound to make 
millions from going straight. 
@Kippoken, via Twitter 



A Vision for Sony 

I love that Howard Stringer is 
bothered by the notion that 
Sony “once owned its consum¬ 
ers’ imaginations” (“Howard 
Stringer’s Vision,” issue 18.04). 
For years, the company’s strat¬ 
egy has been to make the best 
electronics inthe world. Butthis 
article saddened me. It made 
me see that Sony let its strategy 
gather dust. I want Stringer to 
breakout the Swifter and make 
Sony greatagain. 

Matt Rand 

Dallas, Texas 


Proceed With Caution 

I read your “HowTo” page (Start, 
issue18.04) with considerable 
dismay. Hyperventilation fol¬ 
lowed by submersion, as advo¬ 
cated in “How to Hold Your Breath 
for a Really Long Time,” can lead 
to sudden loss of conscious¬ 
ness and death. And no matter 
how hard your abs are, a serious 
punch to theabdomen (“Howto 
Take a Punch”) can leadto rup¬ 
ture of internal organs. I suggest 
you stickto your knitting and stay 
away from the kind of dangerous 
“advice” that gets people killed. 
Mark L. Friedman, MD 
Assistant clinical professor 
of trauma and emergency 
medicine, University of Con¬ 
necticut School of Medicine 
Norwalk, Connecticut 


UNDO 

Michael Lynton is CEO and 
, cochair, not president, of Sony 
j Pictures (“Howard Stringer’s 
Vision,” issue 18.04). Richard 
j Breiman is working with 3-D 
technology developed by the 
imaging company Fovia, not 
Pixar (“Gut Check,” Start, issue 
18.04). A1998 photograph 
of Gerald Blanchard shown 
in “The Art of the Steal” (issue 
18.04) was taken in Prague, 
not Vienna. Benzoic acid is an 
aromatic carboxylic acid, not 
a phenol (“Green, Gooey, Eases 
Your Pain,” Start, issue 18.04). 
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Fan blades 'chop' the airflow, 
causing buffeting. The new Dyson 
fan works differently. An annular jet 
accelerates the surrounding air and 
amplifies it fifteen times. There are 
no blades to chop the air so the 
airflow is smooth - it cools without 
the unpleasant buffeting. 



dyson air multiplier 

No blades. No buffeting. 


Learn more at www.dyson.com 
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Appeal to the Heart 

Climate change is real. 
Evolution is true. Andscience 
needs to up its PR game. 






n the final day of 
last winter's meeting of the 
American Association for the 
Advancement of Science, a 
panel convened to discuss the 
growing problem of climate 
change denial. It went poorly. 
Rather than brainstorming 
methods for changing pub¬ 
lic perception, the speakers 
wasted three hours trying to 
find someone to blame. Was it 
an anti-global-warming cam¬ 
paign by the coal industry? 
Journalists trying to make their 
stories appear “balanced”? The 
Climate-gate emails from the 
University of East Anglia? 

But those are the wrong ques¬ 
tions. What the scientists should 
have been asking was how they 
could reverse the problem. And 
the answer isn't more science; 
it's better PR. When celebrities 
like Tiger Woods or Tom Cruise 
lose control of their image, they 
don't waste time at conferences. 
They hire an expert. What the cli¬ 
matology community needs: 


illustration by Stephen Doyle 


















is a crackerjack Hollywood PR team. 
Climate scientists know people 
don't believe them; they just haven't 
responded well. “They have to do a better 
job than the other side," says Kelly Bush, 
founder and CEO of ID, the entertainment 
industry's largest independently owned 
PR firm. Bush's clients include Patrick 
Stewart, Dustin Hoffman, Ellen Page, 
and comeback king Pee-wee Herman. 

Bush says research¬ 
ers need a campaign 
that inundates the 
public with the 
^ message of sci- 

I il ◄ § ence: Assemble two 

I ^ groups of spokes- 

people, one made up 
of scientists and the 
other of celebrity ambassadors. Then 
deploy them to reach the public wherever 
they are, from online social networks to 
The Today Show. Researchers need to 
tell personal stories, tug at the heart¬ 
strings of people who don't have PhDs. 
And the celebrities can go 
on Oprah to describe how 
climate change is affecting 
them—and by extension, 

Oprah's legions of viewers. 

“They need to make 
people answer the ques¬ 
tions, What's in it for me? 

How does it affect my daily 
life? What can I do that 
will make a difference? 

Answering these questions is what's 
going to start a conversation," Bush 
says. “The messaging up to this point 
has been 'Here are our findings. Read it 
and believe.' The deniers are convincing 
people that the science is propaganda." 

In a handful of cases, nonprofits are try¬ 
ing to do what scientists won't. A group 
started by high-profile blogger Anil Dash, 
Expert Labs, is helping the White House 
with outreach to scientists, and Dash is 
operating from the same playbook as 
Bush. “We need to make the narrative 


more compelling. Scientists risk their 
lives and fortunes to do something that 
is, in many cases, an act of faith. They're 
heroes. It's a beautiful thing," Dash says. 
“Imagine the impact if a scientist said, 
Tve been working in climate science for 
20 years, and it breaks my heart that peo¬ 
ple don't believe in what I do.'" 

This kind of talk unsettles scientists. 
“Scientists hate the word spin. They get 
bent out of shape by the concept that 
they should frame their message," says 
Jennifer Ouellette, director of the Sci¬ 
ence and Entertainment Exchange, a 
National Academy of Sciences program 
that helps connect the entertainment 
industry with technical consultants. 
“They feel that the facts should speak 
for themselves. They're not wrong; 
they're just not realistic." By and large, 
Dash says, “scientists have withdrawn 
from the sphere of public culture. They 
have contempt for the lighthearted fun 
of communication." 

It didn't even occur to the AAAS pan¬ 
elists that someone might 
find that here's-the-data- 

Scientists feel the we're-right attitude 

facts should speak patronizing—and worthy 

for themselves. of skepticism. “Until sci- 

They’re not wrong; entists realize they need us, 

they’re just we can't help them," Bush 

not realistic.” says. “They have to wake 

up and say: T recognize it's 
not working, and I'm will¬ 
ing to listen to you.' It's got 
to start there." Science increasingly must 
make its most important cases to non¬ 
scientists—not just about climate but 
also evolution, health care, and vaccine 
safety. And in all of those fields, the sci¬ 
ence has proven to be incapable of speak¬ 
ing for itself. It's time for those with true 
passion to get over the stigma, stand up, 
and start telling their stories. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiini 

Correspondent erin biba (twitter.com 
/erinbiba) interviewed filmmaker Kevin 
Smith for issue 18.03. 



RELIGIOUS AFFILIATIONS OF COMIC BOOK CHARACTERS 



Best Drugs 
Based on 

VENOM 


HUACHANSU 

Chinese oncologists have long 
used dried venom from the skin 
of toads to treat liver, lung, colon, 
and pancreatic cancer. Now M. D. 
Anderson Cancer Center in Hous¬ 
ton is testing the substance. 

AGGRASTAT 

A bite from the African saw- 
scaled viper causes widespread 
internal bleeding, sometimes 
days later. The chemical struc¬ 
ture behind Merck’s Aggrastat is 
a reverse-engineered copy of the 
poison that prevents heart attacks 
by acting as an anticlotting agent. 

BYETTA 

Type 2 diabetics can thank the Gila 
monster for this injectable drug, 
which promotes the release of 
insulin. Byetta is a synthetic version 
of a protein found in the venomous 
saliva of the 2-foot-long lizard. 

INTEGRILIN 

To formulate this anticlotting 
drug, Merck replicated a protein 
found in the venom of pygmy 
rattlesnakes. It prevents blood 
platelets from sticking together. 

CAPOTEN 

After being bitten by pit vipers, 
some Brazilian plantation work¬ 
ers were observed to collapse and 
suffer plummeting blood pressure. 
A compound in viper venom has 
been replicated to help regulate 
high blood pressure. 

PRIALT 

The cone snail uses a chitinous 
tooth to harpoon prey and inject 
a paralyzing toxin. This compound 
is an ingredient in Prialt, which 
is used to relieve severe chronic 
pain—no harpoon necessary. 
—Jennifer Alsever 


SUPERMAN: METHODIST // DRREDEUIL: CATHOLIC // THE SHADOU: TIBETAN BUDDHIST // RORSCHACH: OBJECTIUIST // RED SKULL: NATIONAL SOCIALIST // THE THING: JEWISH 
// ELEKTRA: GREEK ORTHODOX // JIMMY OLSEN: LUTHERAN // TUO-FRCE: TAOIST // WONDER TWINS: MORMON // LEX LUTHOR: EPISCOPALIAN (LPPSEDI // POPEYE: QUAKER 
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Weapons of Mass Defection 

When companies like Archer Daniels Midland and Liberty Mutual Insurance are worried that someone is 
bugging their boardrooms or tapping their phone lines, they call Kevin Murray. He heads one of the most 
sophisticated surveillance-detection firms this side of the FBI. wired asked Murray about the bevy of 
gizmos he and his staff use to sniff out corporate espionage, —jack el-hai 


HOW THE EXPERTS SPY ON SPIES 



Tektronix Radio 

Spectrum 

Analyzer 

Today’s hidden- 
camera micro¬ 
phones are wire¬ 
less. This rig scans 
the broadcast 
spectrum for odd 
frequencies. It can 
even pick up the 
video or audio 
feed of a concealed 
bug. $ 109,000 



Inova Ultraviolet 
Flashlight 

Fresh paint 
absorbs UV light; 
old paint reflects 
it. A UV flashlight 
is a low tech (and 
low-cost) method 
of examining walls, 
woodwork, and 
molding for touch- 
ups that might hide 
newly embedded 
devices. $so 



Merlin-MID 
Thermal Imag¬ 
ing Camera 

An extremely sensi¬ 
tive infrared camera 
detects the min¬ 
ute temperature 
changes that elec¬ 
tronics can gener¬ 
ate. Slightly warmer 
areas may indicate 
the presence 
of a surveillance 
gadget. $56,ooo 



REI Multifunc¬ 
tion DigitalTele- 
phoneAnalyzer 

A veritable Swiss 
Army knife for 
exposing telltale 
signs of phone tap¬ 
ping-fluctuations 
in voltage, current, 
resistance, and 
capacitance, digi¬ 
tal demodulations, 
frequency domain, 
and more. $ 20,000 


U 
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AirPatrol Digital 
Surveillance 
Location 
Analyzer 

These receivers 
are set up around 
a perimeter to 
pinpoint cellular 
devices and 
GPS trackers by 
calculating the 
time it takes for 
signals to reach 
each unit. $ 21,000 



Nonlinear Junc¬ 
tion Detector 

This device picks 
up bugs—even 
when they’re 
switched off—by 
beaming radio 
signals and then 
spotting when they 
are bounced back 
by components 
like transistors, 
semiconductors, 
and diodes. $ 20,000 


D] 0 0 JUN2010 


photographs Bv Andrew Hetherington 






































•y 'ii! 


DO BAD THINGS.! 

--—.e ^ Ay * U 

*s ^ . - | 

% \ • > ^ y' t r • \ 

? \ ■ * : A> \ \ 

fc. ; ..'* ^ - 


/ r 


-/ 
















NOW AVAILABLE 

ON Dl/D. BLU-RAY™ AND DIGITAL DOM/NLOAD 




PROMOTION 



BUSINESS CONFERENCE 

IN PARTNERSHIP WITH M DC 00 PARTNERS 


DISRUPTIVE 

Disruption happens. A technology 
breakthrough. A shift in consumer 
demand. A rise, or fall, in a critical 
market. Any of these can rewrite 
the future of a company—or a 
whole industry. If you haven’t 
faced this moment, you will soon. 
It’s time to change the way you 
run your business. Now what? 


WATCH IT 
LIVE ONLINE 
JUNE 14,2010 



BY DESIGN 


SPEAKERS ^ 

William J. Bratton 

Chairman, Altegrity Risk International; 
Former Commissioner, NYPD 
6c Chief, LAPD 

Steve Case 

Chairman 6c CEO, Revolution; 
Cofounder, America Online 

Caterina Fake 

Cofounder, Hunch 

Mark Pincus 

Founder & CEO, 

Zynga Game Network 

Vivian Schiller 

President & CEO, NPR 

Howard Schultz 

Chairman, President, 6c CEO, Starbucks 

Fred Smith 

Chairman, President, 6c CEO, 

FedEx Corporation 


PRESENTED IN PARTNERSHIP WITH 


AmericanAirlines 


Panasonic Solutions Company 

















EQUATION 

Warming Trends 

THE KEY TO CUTTING CARBON DIOXIDE EMISSIONS 
IS GETTING A HANDLE ON THE VARIABLES. 



© Most of the ways we pro¬ 
duce energy end up giving 
off carbon dioxide—which, 
in large quantities, screws up Earth's 
climate. But to reduce atmospheric 
C0 2 we have to understand it. That's 
where Yoichi Kaya comes in. An engi¬ 
neer at Tokyo University, Kaya and a 
team of carbon experts put together 
this formula for computing the total 
C0 2 emissions caused by humans— 
and where it comes from. *1 Think 
about the equation for a while and you 
realize that if we want to reduce emis¬ 
sions to zero, then either population 
(P), consumption (g), energy used in 
production (e), or carbon used to pro¬ 
duce that energy (f) must go to zero. Of 
course, we don't want to depopulate 
Earth or stop eating and commuting. 
Energy use might be cut dramatically, 
but it can't be zeroed out. So reduc¬ 
ing any of those factors will just buy 
us some time to come up with a zero- 
carbon energy source. Get cracking, 
scientists! —julie rehmeyer 




F = Global C0 2 emissions 

Includes combustion, 
flaring of natural gas, 
cement production, oxi¬ 
dation of nonfuel hydro¬ 
carbons, and transport. 


g = Consumption per person 

I Gross world product \ 
\ Population / 



e = Energy intensity of 
gross world product 

/ Global energy consumption \ 


\ Gross world product 




f = Carbon used to make 
all that energy 

Global C0 2 emissions \ 

Global energy consumption / 




Player’s Choice 

For every Derek Jeter streaking across a Gatorade bottle, there are dozens of other great 
athletes like Giants pitcher Matt Cain who can only dream of selling their likeness to a 
sports drink. Brand Affinity Technologies hopes to change that. The company connects 
athletes to clients large and small—from AT&T to the local Nissan dealer. BAT's system 
is the MoneybaU of endorsement deals, extracting value from previously overlooked 
players. In the process, it's creating a new Web-based advertising model. — m i ke o l s o n 


HOW BAT TAPS THE LONG TAIL OF ATHLETE ENDORSEMENTS 


1. Advertisers can 
browse BAT’s data¬ 
base of 3,500 ath¬ 
letes to zero in on 
players with local 
appeal in the areas 
they’re targeting 
(think hometowns 
and alma maters). 


2. The advertiser 
makes an offer 
(BAT suggests a 
range, typically 
$5,000 to $20,000 
for 30 days’ use). 
The talent has 72 
hours to accept or 
reject the bid. 


3. Once the deal 
is sealed, the 
advertiser is sent 
encrypted photos 
or video of the 
celeb that can be 
incorporated easily 
into any online or 
print ad campaign. 


4. BAT’s Web 
platform has built- 
in analytics that 
let companies 
track the success 
of ad campaigns 
via real-time met¬ 
rics like "consumer 
affinity.’’ 
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TODD TANKERSLEY; ATHLETES: BRAND AFFINITY 

























HP OFFICEJET PRO 

BUSINESS-BUILDING COLOR ic„ P ,o 




leSS COSt PER PAGE THAN LASER. 




The HP Officejet Pro 8500 Wireless All-in-One 
economically delivers documents that impress and 
presentations that inspire. It also consumes up to 
50% less energy than color laser all-in-onesf 
That's printing that's beautiful and profitable. 
HP.COM/OFFICEJETPRO 


HIT PRINT 

AFFORDABLY 


A 



©2010 Hewlett-Packard Development Company, L.P. * Majority of color laser AiOs less than $600, June 2008; for details, see hp.com/go/officejet. OJ Pro ISO yield with 
highest-capacity cartridges based on continuous printing; see hp.com/go/learnaboutsupplies. Energy use based on HP testing using the ENERGY STAR’ program's TEC test 
method criteria. HP recommends ColorLok' paper for best printing results. 











*Map coverage available in the United States, U.S. Virgin Islands, Puerto Rico and Canada. 
©2010'General Motors. All rights reserved. Buick® Buick emblem® LaCrosse® 


SOMETHING ELSE 
TO RELENTLESSLY PURSUE. 

We took on the world's best-and made it better. It all started with a direct-injection V-6. Then we moved on 
(and past Lexus ES 350) with available features like real-time adaptive suspension that reads the road up to 500 
times a second, a NAV system* with 10 gigs of music storage and dual rear-seat-mounted DVD monitors. But we're really 
not into lists. Surpassing Lexus? That's a different story. 2010 Buick LaCrosse CXS. The New Class of World Class. 
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DIY DAREDEVIL DEVISES A 
NEW (CRAZY) WAY TO GET HIGH. 


It’s one thing to long for a jet pack. It’s ^ 

quite another to want to lash together gj 

four DIY rockets like the one pictured 

here and launch yourself 25,000 feet |aR| jjfl , ^ 

into the air. Bob Maddox isn’t waiting for ^ f| 

a jet pack. *1 By day, Maddox is a carpen¬ 
ter in Medford, Oregon. But when work’s 
done, he trades his chisels and planes 

for grinders and TIG welders. It’s something he's been doing for years: 
Maddox retrofitted a friend’s car with a DIY propulsion system. He built 
a pulse-jet bicycle that hit 73 mph. Now he has sketched out a design 
for a quad-jet aircraft he hopes will carry him almost 5 miles into the 
heavens. «1 The frequent skydiver test-jumped from a plane in 1995 with 
a jet strapped to his chest. “I caught an air burble as I was falling, and 
it threw me into a blinding spin,” he says. Maddox was lucky to survive, 
with only a broken nose to show for it, yet he still plans to shoot himself 
into the clouds—just as soon as he can find funding. The original produc¬ 
ers of Project Runway have contacted him about a potential reality TV 
show. If he does become a star, he may finally be able to get the back¬ 
ing to blast into the troposphere. Take that, Thunderball. —Keith Barry 











CAN 

I STAY UP 
TILL DAD 

Comes home 

MODE * 


Life has a gazillion situations 
and the Canon PowerShot 
knows how to handle them all. 



MM 


The Canon PowerShot S90 digital camera with 
a bright f/2.0 lens, perfect for low-light situations. 

So you know you’ll always get the shot. 

usa.canon.com/powershot 



The power is yours 



Canon 

image ANYWARE 


!009 Canon U.S.A., Inc. All rights reserved. Canon and PowerShot are registered trademarks of Canon Inc. in the United States. IMAGEANYWARE is a trademark of Canon. 











DEAR MR. KNOW-IT-ALL 

I just found out that one of my 
favorite sci-fi writers is a raging 
homophobe. Should I prevent my 
son from reading the jerk’s books? 


BY BRENDRN I. KOERNER 


denied the works of jerks, what 
would we read? Certainly not 
famed eugenicist H. G. Wells. Or 
the misogynistic Robert Heinlein 
or the druggy deadbeat Philip K. 
Dick. How about Harlan Ellison's 
famous... er... prickliness? (Or so 
we hear! Please, Harlan, don't sue 
us—you deserved story credit on 
Terminator. Really.) *1 The bottom 
line is that many a great author has 
been a lout. Yes, it's disappoint¬ 
ing to learn that one of your liter¬ 
ary idols doesn't share your values. 
But that doesn't negate his talent 
for mixing philosophical heft with 
orbital bombardment. And besides, 
any ban you impose will likely 
backfire. Kids dig anything that's 
taboo, and books are pretty easy to 
obtain. (At least until the firemen 
come.) *1 That said, you needn't 
fatten Mr. Homophobe's wallet 
any further. “Buy the author's 
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DESIGNED TO INTRIGUE 


Peer deep into the inner workings of a Bulova 
mechanical and you’ll find something amazing - 
a watch without batteries or electricity, powered 
by the energy of a coiled spring and kept in motion 
by a complex, self-winding system perpetuated 
by your body’s natural movement. The result is a 
design that’s as beautiful inside as it is outside. 








books used or borrow them,” 
suggests Michael Schaub, manag¬ 
ing editor of Bookslut, an online 
magazine dedicated to the writ¬ 
ten word. Then donate the money 
you saved to a gay rights cause. 
Or just blow it all on liquor and 
lap dances, as we're pretty sure 
Isaac Asimov would have done. 

I put a copyright notice on my 
blog to discourage people from 
stealing my photos.Doesthat 
really give me legal protection? 

The beauty of our copyright sys¬ 
tem? It caters to the lazy. “Copy¬ 
right attaches immediately upon 
fixation of an expressive work," says 
Wendy Seltzer, a fellow at Harvard 
Law School's Berkman Center for 
Internet and Society. “And yes, 
saving to a hard drive counts." In 
other words, that little © symbol is 
optional. You created those photos, 
you own 'em. End of story. 

But if you ever sue a photo thief, 
having previously posted an “all 
rights reserved" warning will aid 
your cause. A visible copyright notice 
makes it impossible for defendants 
to claim “innocent infringement"— 
legalese for the ever popular “I didn't 
mean to!" defense. And that's cer¬ 
tainly a tactic you want to head off, 
since innocent infringers are liable 
for lower damages. But if you really 
want to sock it to swipers, register 
your photos with the US Copyright 
Office. It costs $35, but you'll be able 
to go after infringers for statutory 
damages, which can be as high as 
$150,000. You're just one lawsuit 
away from rolling naked in $100 bills. 

But remember, standard copy¬ 



right is a blunt and selfish tool in 
this day and age. As boring as it is to 
talk about, you should consider an 
alternative like Creative Commons, 
which will preserve many of your 
artistic rights but also let that picture 
of your dog mounting your cat live a 
long, happy life on the Interwebs. 

I love my (very) plus-sized 
body, and so does my darling 
wife. But my company started 
a weight-loss program that 
asks usto wear pedometers, 
in order to lower our group 
health insurance premiums. 
Am I compelled to join in? 

If Double Stuf Oreos are essential to 
your pursuit of happiness, you have 
every right to resist. You're under 
no legal obligation to wear a pedo¬ 
meter or shed pounds. Programs 
like this have become popular in 
many companies, and peer pres¬ 
sure has helped a lot of people beat 
unhealthy habits. But if you're just 
not interested—and can tolerate 
mean looks from your coworkers— 
they've got nothing to hang on you. 

Something stinks here, though, 
and it's not the sack of White Cas¬ 
tle burgers you hid in the file cabi¬ 
net. You need to think about where 
you're heading, health-wise. Keep¬ 
ing track of personal data like steps 
walked is often the best route to a 
healthier lifestyle. While your emo¬ 
tional settings may be in the green, 
you don't want to see your blood- 
sugar, cardio, and orthopedic nee¬ 
dles bury themselves in the red. We 
worry for you because we love. Not 
convinced? Well, if you really want 
another Chocodile, go for it. It's a 
free country. 

////////////////^^^ 

Need help navigating life in 
the 21st century?Email us at 
mrknowitall@wired.com. 
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411 
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737 . 



Check gates. 
Check times. 
Check fares. 
Check in. 
Check it out at 
AA.com/mobile. 


We know why you fly AmericanAirlines 


AA.com 


AmericanAirlines, AA.com and We know why you fly are marks of American Airlines, Inc. oneworld is a mark of the oneworld Alliance. LLC. 
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SENSORY OVERLOADER 


Data is nothing without visualization, and sometimes a bar chart won’t do. No, sometimes you need a 
three-story-tall aluminum sphere with a catwalk running through the center and six hi-def 3-D video projectors 
that spray 360-degree images onto a spherical screen. That would be the AlloSphere, a house-sized ball of 
data viz at UC Santa Barbara that allows researchers to literally get inside their information. *1 Choice 
AlloSphere projects so far have included examinations of how hydrogen atoms bond together and a giant model 
of the brain derived from fMRI scans. Up to 30 people can fit on the catwalk, and they get silly-looking glasses 
and wireless joysticks to mess around with the streaming imagery. Dozens of speakers play sound into the 
echo-free chamber. The result is psychedelia with research applications. *1 Project director JoAnn Kuchera-Morin 
is as happy with the aesthetic results as she is with the science. Trained as a composer, she moved 
into digital geekery in the 1980s while working with computer-generated music. “We create some of the most 
exquisite artistic installations that are also some of the most precise scientific simulations in the world,” 
she says. No word on whether they’ll sync to Pink Floyd. —Vince Beiser 
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Show, Don’t Tell 

Japan is newspaper-crazy. Its biggest daily, YomiuriShimbun, has 10 times the 
circulation of The New York Times. For now, at least. Just as in the US, young 
people in Japan aren’t reading newspapers as often as their parents. But the 



Japanese have a solution: Manga No Shimbun (Manga Newspaper), an online 
outfit that covers the week’s events in comic book form. These aren’t the fun¬ 
nies or political cartoons—they’re actual news articles about everything from 
foreign policy to pop culture to murder trials. The site employs more than 100 
manga artists to cover breaking stories, updating 10 or 15 times a day. Graphic 
style varies—some pieces are in color, others black-and-white; some are real¬ 
istic, some exaggeratedly kawaii (cute). 


Manga News is also available via iPhone 
app and will come to Android and other 
mobile platforms later this year. There’s 
even talk of international versions. Good 
idea, but what happens if Astro Boy gets 
elected to parliament?— brian ashcraft 


All the News That's Fit to Draw 

Manga Newspaper distills the issues of the 
day into a few pages of comics. The panels 
shown here report on a state-media broad¬ 
cast of a North Korean military training 
maneuver and how Kim Jong-il tried to use 
it to advance his foreign policy goals. 






3 SMART 

THINGS 

ABOUT 

TELE¬ 

PROMPTERS 


I They were created 
to help soap stars, 
not politicians. 

The first TelePrompTer 
(yes, that’s how they 
originally wrote it) was 
invented in 1949 by 
Fred Barkau, an actor 
looking to help his col¬ 
leagues who couldn’t 
remember their lines. 
The script was written 
on rolls of paper and 
loaded onto a hand- 
cranked scroll. 

2 They are essen¬ 
tially two-way 
mirrors. Modern 
teleprompters use 
glass that’s dielec¬ 
trically coated—a 
process much like 
electroplating—with 
a molecule-thin layer 
of aluminum or iron. 
The speaker can see 
their script on the 
mirror, which reflects 
it from a monitor 
underneath. The 
audience sees only 
a transparent pane. 

3 They’ll make high- 
definition news¬ 
casting difficult. 

With the in-camera 
prompters used for 
newscasts, the foot¬ 
age is actually shot 
through the coated 
glass. Impurities in the 
glass were no problem 
in standard-def, but 
hi-def cameras pick up 
every little thing. New 
low-iron silica glass 
will hopefully allow for 
HD teleprompting. 
—Patrick Di Justo 
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I Every dollar put into the economy helps speed its gro 1 
Imagine what $59 million a day can do. 


That's how much we invest in the people, 
technology, and projects which supply the 
energy the world needs today - and the 
kinds of energy we'll need tomorrow. 


This year, we're funding some of the world's 
most ambitious projects to bring energy to 
market, from one of the deepest producing 
fields off the coast of Louisiana to one of 
the largest natural gas projects in Australia. 
We're also funding technologies that will 
help produce ultra-clean diesel fuel, as 
well as start-ups unlocking new forms of 
renewable energy. 




The energy we supply to the world 
keeps every sector of the economy 
- from agriculture to healthcare - in 
motion. Energy has always fueled the 
progress of people around the world. 
And will for generations to come. 
Jobs. Ideas. Innovations. 


This is the power of Human Energy. 


chevron.com 


Chevron 



Human Energy 
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Fermented Surf 
for Your Turf 


it®: 


UHRT'S INSIDE 


LEfi & PERRINS WORCESTERSHIRE SRUCE 


ANCHOVIES 

The base of this 
classic steak sauce 
is tiny saltwater 
fish that have been 
aged in vinegar- 
filled wooden 
tanks for 18 months. 
The fermentation 
releases inosinate, 
a nucleotide that 
tastes savory, or, if 
you’re being tech¬ 
nical, umami. 

VINEGAR 

This mild acid 
breaks down the 
anchovies and 
lends a tart flavor 
note. US formula¬ 
tions use white vin¬ 
egar (made from 
wine). Canadian 
recipes require 
spirit vinegar and 
malt vinegar (made 
from ale). 

__ .*j. . * } 

ONIONS 

Steeping with the 
anchovies, onions 
provide glutamic 
acid to enhance 
savoriness. 

MOLASSES 

Heat up Worces¬ 
tershire and you 
detect the unmis¬ 
takable, deeply 
sweet flavor of dark * 
thick sugarcane 
extract. Some lesser 
(non-L&P) ver¬ 
sions just use brown 
sugar—sugar with 
residual molasses. 




HIGH- 
FRUCTOSE 
CORN SYRUP 

It’s tough to find 
a processed food 
in the US that 
doesn't use HFCS. 

If you want actual 
sugar, import some 
Worcestershire 
from Canada. 



SALT 

It takes a lot of 
salt to ferment the 
anchovies, so this 
condiment is clearly 
not for low-sodium 
diets. Still, Worces¬ 
tershire is only 
about a third as 
salty as soy sauce. 

GARLIC 

Sulfurous com¬ 
pounds like allicin 
and diallyl disulfide 
give garlic its smell. 
They also excite the 
body’s pain recep¬ 
tors and dilate 
blood vessels. Gar¬ 
lic rush! 

TAMARIND 

The sweet-and-sour 
aroma of this fruit 
comes through as a 
strong top note in a 
whiff of Worcester¬ 
shire. Legend has it 
, that the first batch 
of the sauce was 
commissioned by 
a British nobleman 
trying to re-create a 
flavor he’d enjoyed 
in Bengal, adding a 
bit of colonial exoti¬ 
cism to what is basi¬ 
cally fish sauce. 


am 





CLOVES 

Worcestershire’s 
sharp bite on the 
tip of the tongue 
starts with euge- 
nol, an aromatic 
molecule that’s the 
main component in 
clove oil and simi¬ 
lar to compounds 
found in nutmeg 
and ginger. 

CHILI PEPPER 
EXTRACT 

The tangy flavor 
finishes here. Tech¬ 
nically called cap¬ 
saicin, it’s a carbon 
ring followed by 
a chain of carbon 
atoms (with nitro¬ 
gen, hydrogen, and 
oxygen). That struc¬ 
ture fits more or 
less securely onto 
the heat receptors 
on your tongue, 
conning your 
brain into think¬ 
ing your mouth is 
under assault with¬ 
out causing actual 
damage. 


NATURAL 

FLAVORINGS 

The true secret 
of Worcester¬ 
shire. Heinz, which 
owns Lea & Per¬ 
rins, won’t confirm, 
but the cocktail 
allegedly contains 
a spice dubbed 
asafetida (aka 
devil’s dung). The 
raw stuff stinks like 
rotting garlic, but 
when cooked, the 
taste is oniony. Soy 
sauce, lemons, and 
pickles might also 
have made cameos 
over the years. 

WATER 

Straight out of the 
vats, the vinegar- 
anchovy-onion 
concoction is over¬ 
powering. Water 
proofs down 
the pungency to 
make Worcester¬ 
shire table-safe 
(and presumably 
improves the profit 
margin). 

—Patrick Di Jus to 


The Original 

WORCESTERSHIRE 

SAUCE 

Unwrap the Possibility 

















Rethink Possible 




As soon as 
possible just 
got more possible. 


Get on the nation's fastest 3G network with the 
AT&T3G LaptopConnect card. Download , surf and stream 
on the 3G network ranked fastest by PC World: 


"AT&T Promotion Card: Card valid for 120 days wherever major credit cards accepted. May be used to pay wireless bill. Not redeemable for cash 
and cannot be used at ATMs or gas pumps. Some restrictions and other charges apply. See terms at store or at att.com/wirelessrebate. 


FREE 

Pay $99.99 and after mail-in rebate, receive 
$100 AT&T Promotion Card? 2-year agreement 
and $35 (mo.) data plan required. 

AT&T3G 
LAPTOPCONNECT CARD 



GO TO ATT.COM/GETLAPTOPCONNECT OR VISIT YOUR NEAREST AT&T STORE. 

3G not available in all areas. See coverage map at stores for details. Limited-time offer. Other conditions & restrictions apply. See contract rate plan brochure, and rebate form at store for details. Subscriber must live & have a mailing addr. within AT&Ts owned wireless 
network coverage area. Up to $36 activ. fee applies. Equipment price & avail may vary by mrk & may not be available from independent retailers. Early Termination Fee: None if cancelled in the first 30 days, but a restocking fee up to $35 may apply; thereafter up 
to $175. Some agents impose add'l fees. Offnet Usage: If your mins of use (including unltd svcs) on other carriers' networks (“offnet usage") during any two consecutive months exceed your offnet usage allowance, AT&T may at its option terminate your svc, deny 
your contd use of other carriers' coverage, or change your plan to one imposing usage charges for offnet usage. Your offnet usage allowance is equal to the lesser of 750 mins or 40% of the Anytime mins incl'd with your plan (data offnet usage allowance is the lesser 
of 6 MB or 20% of the KB incl'd with your plan). AT&T Promotion Card: Allow 60 days for fulfillment You must be a customer for 30 consecutive days to receive card. Offer expires 8/31/10. Sales tax calculated based on price of unactivated equipment * PCVJoild s 
test included Sprint AT&T, Verizon, and T-Mobile in 13 major cities in all regions of the country during December 2009 & January 2010. In all roughly 11,000 individual tests of each 3G service were conducted from 280 testing locations in 13 cities. Testing sessions 
were one minute in duration per location. Because network performance can be highly variable based on sample location, network traffic, topography, and weather, test results are not predictive of specific results in specific areas. ©2010 AT&T Intellectual Property. 
Service provided by AT&T Mobility. All rights reserved. AT&T, the AT&T logo, and all other marks contained herein are trademarks of AT&T Intellectual Property and/or AT&T affiliated companies. All other marks contained herein are the property of their respective owners. 














Invaders of Mars 


HUMANS HAVEN’T BEEN For the past five decades, we have been sending orbiters and 

TO THE RED PLANET (YET), BUT landers to Mars. Not that we’re especially skilled at it—just 

OUR BOTS ARE EVERYWHERE. 13 of 38 missions have reached their goal. But that doesn’t 

mean we haven’t left a mark. Pieces of man-made hardware 



PROBE 


are scattered all over the Red Planet, some the fragmented results of less-than-soft landings, 
others observant little robots still transmitting their observations home. With at least five more 
missions planned before 2020, here’s a map of where we’ve already been. —Katharine Gammon 


LANDING DATE I 


i Viking 2 I 09.03.1976 


47.67° N, 134.28° E The lander's thrust- 

- ers fired on touch¬ 
down, and Viking 2 ended up with one leg 
perched on a rock. But the probe still did 
science on the craggy surface of Utopia 
Planitia. Between the two Vikings, nearly 
1,400 images were beamed,back home. 
The mission carried a total cost of $1 bil- 
l lion—$3.8 billion in today’s dollars. 


PROBE I LANDING DATE | 

Spirit | 01.04.2004 


BONNEVILLE CRATER 


Mars Polar Lander I 12.03.1999 


76.7° S, 164.7° E 

(ESTIMATED) - 

It crashed. Ground crews 
lost communication with 
the craft as it entered the 
Martian atmosphere. 


14.57° S, 175.48° E Starting near 

_ 9 _ the Bonneville 

Crater on wheels that could carry 
it 100 meters per day, the Spirit rover 
went on to perform thousands of 
scientific observations/^ . , 

14.6° 8,175.5° E Spirit got stuck 

_ ’ in soft so^ere 

in May 2009 but is still operating™ 
Its wheels broke through the crustal 
uncovering sulfates that indicate 
hydrothermal activity. 


45° S, 202° E The probe transmitted 

(estimated) — data for 20 seconds, then 
fell silent—a dust storm may have shorted 
its electronics. Mars 3’s orbiter sent back 
images of 13-mile-high mountains. 






LANDING DATE 


PROBE; 

Phoenix 


PROBE I LANDING DATE 

Mars Pathfinder 07.04.1997 


PROBE 


LANDING DATE 


r f. PROBE LANDING DATE I 

X Mars 2 | 11.27.1971 


PROBE! LANDING DATE! 

Opportunity | 01.25.2004 


68.22° N, 234.25° E The Arctic plain 

- of the Vastitas 

Borealis contains water ice, the lander 
found, but also harbors perchlorate, 
a toxic chemical (that some microbes 
eat). So ... good for life. Or bad. 


19.1° N, 326.75° E Two days after an air-bag-cushioned land 

- ing, Pathfinder deployed the Sojourner 

rover onto the ancient floodplain known as Ares Vallis. The mis¬ 
sion collected the best evidence to date that Mars was once 
warm and wet. The landing site is now called Sagan Station. 


22.27° N, 312.05° E Despite a dodgy 

- sampler arm, 

Viking 1 made images of the plain of 
the Chryse Planitia (possibly an ancient 
ocean) and searched for signs of life. 


10.6° N, 90° E It was supposed to dig 

(estimated)- into the ground with 

a tool called a mole, but the European 
Space Agency never heard from Bea¬ 
gle 2 after i.ts scheduled landing. The 
little guy was declared lost. 


4° N, 313° E Descending at an 

(estimated) unexpected angle, 
this Soviet probe crashed and was 
destroyed. Still, it wasn’t a total fail¬ 
ure—the Mars 2 managed to mash a 
pennant bearing the Soviet hammer 
and sickle into the planet’s surface. 


1.95° S, 354.47° E The little rover 

- that could— 

Opportunity has been online 25 
times longer than planned, in part 
because wind cleans off its solar 
panels. It started in the Meridiani 
Planum, known for evidence of iron- 
containing hematite, which typically 
forms around water. 

In January 2005, less than a mile 
from its landing site, Opportunity 
stumbled uporVa basketball-size rock 
made of iron&nd nickel—the first 
known mereorite on another planet. 

2.05C354.5°E The rover 

—-—- reached the 

edge of the half-mile-wide Victo¬ 
ria Crater in September 2006 and 
spent the next two years exploring 
its crags and promontories. 


MERIDIANI 

PLANUM 


VICTORIA 

CRATER 


23.9° S, 340.5° E The lander sent back just 224 

(estimated) - seconds of data from the val¬ 

leys and craters of the Margaritifer Sinus region, 
most of it unreadable due to a flawed chip. 


illustration by Bryan Christie Design 
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OMG! Computer Space'. 


Ode to Joysticks 

Brace yourself for the most 
exhaustive videogame 
exhibit ever. Bring quarters. 



he storeroom that houses the International Center for the History of Electronic 
Games is as nondescript as any other large closet. But that doesn't make it less 
of a temple. Located inside the Strong National Museum of Play in Rochester, 
New York, the center has 20,000 squee-inducing artifacts in its collection, 
including Vectrex and ColecoVision home gaming systems from the 1980s, 
Nintendo's 3-D Virtual Boy, and arcade versions of Pong, Space Invaders, and 
Computer Space. There's even a Magnavox Odyssey, the first home console, 
along with the papers of its inventor, Ralph Baer (same guy who created the 
lights-and-beeps game Simon). And it all works. *1 Jon-Paul Dyson, the center's 
director, claims he's doing research into “electronic gaming's impact on our 
society." But with all that stuff sitting around, would you be able to get any work 
done? Dyson's team is assembling some of the best items into an exhibit that 
will include a play space, where gamers can get their hands on a joystick. Until 
that opens in November, worship at the altar of the closet, —laura keeney 


Jargon 

Watch 



Hella- 

comb. form A pro¬ 
posed metric prefix 
for 10 27 , useful for 
describing mega¬ 
measurements 
like Earth’s mass 
(6 hellagrams). The 
International Com¬ 
mittee for Weights 
and Measures 
agreed to consider 
it after a Facebook 
petition garnered 
30,000 signatures. 

Antistrange 

quark 

n. The antimatter 
counterpart to 
a hypermassive 
strange quark. 
Believed to lurk at 
the core of neutron 
stars, antistrange 
quarks were 
recently gener¬ 
ated at Brookhaven 
National Lab. 

Militainment 

n. Videogames that 
make battle-training 
entertaining. Fol¬ 
lowing the explo¬ 
sive success of a 
first-person shooter 
created as a recruit¬ 
ing tool, the mili¬ 
tary has deployed 
games that teach 
soldiers how to 
operate artillery 
and drones. 

Word-of-finger 

adj. Marketing 
communicated 
via the keystrokes 
of social media. 

It attracts adver¬ 
tisers because, 
unlike traditional 
word of mouth, it 
can be monitored 
through Twitter 
and Facebook. 
—Jonathon Keats 
( jargon@wired ) 
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RELENTLESSLY 

COMPETITIVE 

MARKET, JUDGE® 

BY RELENTLESSLY 

CHANGING 

TECHNOLOGY, 

WE SEEM TO 

RELENTLESSLY KEEP 
COMING OUT 

ON TOP. 


thinkorswim ADVANCED TRADING PLATFORM, FREE FOR EVERY TRADER. 

RATED #1 BY BARRON'S, AGAIN. GET STARTED AT thinkorswim.com 


thinkorswim was rated #1 overall online broker and “best for options traders" 
in Barron’s ranking of online brokers, 3/15/2010. thinkorswim was evaluated 
versus others in eight total categories, including trade experience, trading 
technology, usability, range of offerings, research amenities, portfolio analysis 
and reporting, customer service and education, and costs, thinkorswim topped 
the list in 2006, 2007, 2009, and 2010, with the highest weighted-average 
score, and was runner-up in 2008. thinkorswim was also noted "best software- 
based online broker” and “best for options traders" 3/6/2006 and 3/5/2007. 
Barron’s is a registered trademark of Dow Jones & Company © 2006-2010. 
thinkorswim, Inc., member FINRA/SIPC/NFA. 


thinkorswim 




Sweatin’ to the Zombies 



m 


A NEW FITNESS PROGRAM 
HELPS YOU DODGE 
BRAIN-HUNGRY HORDES 


Are you truly prepared to survive a rampage of the 
undead? Because it's not just a matter of stockpiling 
MREs and shotgun ammo; you need to train for some 
serious fight-and-flight situations. That's the idea 
behind ZombieFit, an exercise class in St. Charles, Illinois. To prepare for Z-Day, 
students do cardio, lift weights, and practice parkour maneuvers in a foam rubber 
mock-up of an urban environment. “It's about being quick and efficient with your 
movements," explains instructor Jesse Randall. "If the zombies come, you're going 
to need to conserve your energy." If? I think he means when. —Christina couch 


Survival 

Workout 

CLIMB 

Zombies aren’t very 
spry, so climbing over 
barriers is a key eva¬ 
sive maneuver. Prac¬ 
tice on a wall that’s a 
little taller than you. 
EXTRA TRAINING 
Pull-ups, bench dips 
MUSCLES WORKED 
Core, triceps, deltoids 

FREE FALL 

Jumping off a roof 
may provide temporary 
respite, but break a leg 
on landing and you’re 
dinner. Cushion the 
impact by extending 
your legs and touching 
down on the balls of 
your feet. Then get up 
and make tracks. 

EXTRA TRAINING 
Toe raises 
MUSCLES WORKED 
Calves, hamstrings 

HURDLE 

Run at a sturdy obsta¬ 
cle-park bench, sub¬ 
way turnstile, picnic 
table. Dive forward, 
placing both hands on 
the object, and swing 
your legs up to your 
chest. The momentum 
will propel you over. 
EXTRA TRAINING 
Air squats, push-ups, 
sit-ups 

MUSCLES WORKED 

Pecs, delts, quads 

BREAKAWAY 

“Extricating yourself 
from a zombie’s grasp 
uses every muscle in 
your body,” says Rich 
Gatz of ZombieFit. 
Practice by lifting and 
tossing a big object 
like a tractor tire. 

EXTRA TRAINING 
Resistance running, 
weighted pull-ups 
and push-ups 
MUSCLES WORKED 
Lats, core, hamstrings 


RANKING OF NATIONS FROM LEAST TO MOST CORRUPT 

1. NEU ZERLRND // 8. AUSTRALIA, CANADA, ICELAND (TIE) // 17. JAPAN, UNITED KINGDOM (TIEI // 19. USA // 55. SO. AFRICA // 79. BURKINA FASO, CHINA, SWAZILAND, 
TRINIDAD AND TOBAGO ITIEI // 1B8. BURUNDI, EQUATORIAL GUINEA, GUINEA, HAITI, IRAN, TURKMENISTAN (TIEI // 176. IRAQ, SUDAN (TIE) // 179. AFGHANISTAN 
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Wm> I # I ® p °" s ‘ dby Microsoft 

LINCOLN MERCURY 


It's the guru of directions. Your voice is the navigator. 



YOUR OWN PERSONALTOUR This "tag" allows you to view 

product demos right on your mobile phone. Download the Scan app on 

your phone at gettag.mobi and follow the directions. Or, text SYNC to 4LINC** 


'Driving while distracted can result in loss of vehicle control. Only use mobile phones and other devices, even with voice commands, when it is safe to do so. 
"Standard text messaging and data rates apply. Not compatible with all phones. 




TURN-BY-TURN NAVIGATION 

Just one of the many amazing features from sync; 

THE VOICE-ACTIVATED IN-CAR TECHNOLOGY AVAILABLE ^ 
EXCLUSIVELY ON FORD, LINCOLN AND MERCURY VEHICLES! 

SYNC. Say the word. 


turn-by-turn navigation • hands-free calling • music search • 911 Assist" 
vehicle health report • business search • audible text messages 
real-time traffic • news, sports & weather 
Learn more about all SYNC features at syncmyride.com 












ATTACK 
OF THE 
LIVING 
MACHINES 

This spring, a War of the 
Worlds-scale tripod carrying 
verdant laboratories on sus¬ 
pended platforms showed up 
in Nantes in western France. 

It was just the latest massive 
art-tech project from street 
theater company La Machine, 
which has been startling Euro¬ 
peans with giant robots for 
more than a decade. Before the 
"flying greenhouse,” there was 
the 50-foot-tall spider on the 
side of a building in Liverpool. 
And, of course, there was the 
50-ton wooden elephant that 
roamed the streets of Nantes in 
2005. *1 All of these creatures 
are members of the Order of 
Intelligent Machines, a grow¬ 
ing mechanical menagerie that 
La Machine has been assem¬ 
bling since 1999. “We want to 
fill people with wonder and 
have them look at their cit¬ 
ies differently,” says Frangois 
Delaroziere, La Machine’s 
artistic director. Under con¬ 
struction are a bear, an eagle, 
and an installation called 
Marine Worlds Carousel, which 
will begin spinning its pirate 
fish, reverse-propelled squid, 
and royal crab in 2012. Mean¬ 
while, in September, another 
flying greenhouse—the Aeroflo- 
rale II—will alight somewhere 
in Germany (it’s a surprise). 

We hear the Germans love sur¬ 
prises. — HANNAH HOAG 


CC 


O 

VALUE OF ORGANS ON THE BLACK MARKET CORNER IPRIR) $30,000 // KIDNEY SBZ.OOO-SBS.OOO // LIUER $98,000-$130,000 // 

HERRT $130,000-$160,000 // PRNCRERS $150,000-$170,000 // LUNG $150,000-$170,000 // COMPLETE CRDRUER $200,000 
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ACHIEVED 

BECAUSE HE 

BELIEVED. 


HAPPY FATHER’S DAY 
Enjoy responsibly. 












Riverboat Resurrection 








“Hollywood has finally figured out how to make Web video pay,” we wrote in our August 2008 
feature on the Internet show Gemini Division. Largely funded by product placement, the series 
starred greenscreen sets, CG monsters, and Rosario Dawson. It got picked up by NBC for 
streaming. It received heavy promotion on YouTube. How could it lose? *1 Here’s how: no view¬ 
ers. Its fan site has one post. The entire series has garnered fewer than 180,000 views on You¬ 
Tube. But don’t laugh in our face just yet. While the August ’08 issue was at the printer, a video 
podcast called Dr. Horrible’s Sing-Along Blog debuted. Buffy creator Joss Whedon made it 
for a tenth of the cost of Gemini Division, and it has since racked up big bucks as a pay-per- 
download and DVD. Its soundtrack was a hit, and it’s getting a sequel. See? We were right 
about Hollywood making money on the Web. Sort of. —Chris Baker 


How Hollywood wasted 
big bucks on Web video. 


HOW A BURIED PRE-CIVIL WAR 
RELIC WAS BROUGHT BACK TO LIFE. 

Cornfield 


DISCOVERY Hawley used 

old newspapers and maps, 
aerial photos, and a metal 
detector to find the boat- 
45 feet beneath a Missouri 
cornfield. (The river’s 
course had shifted half a 
mile eastward over time.) 


RECOVERY He excavated 

the vessel with help from a 
friend in the sewage busi¬ 
ness. Air and sunlight would 
have damaged some of the 
artifacts, so he stored them 
in meat lockers at another 
friend’s restaurant. 


PRESERVATION Hawley 

established restoration 
procedures for his crew of 
volunteers. Leather boots 
are restitched, soaked in 
polyethylene glycol for a 
month to prevent warping, 
then freeze-dried. 


EXHIBITION At Hawley’s 

Arabia Steamboat Museum 
in Kansas City, Missouri, 
lighting and temperature 
are rigorously controlled. 
Especially fragile objects 
are kept in pressurized, 
nitrogen-filled cases. 


D avid Hawley didn't set out to become 
one of the world's leading experts in 
shipwreck excavation. Back in 1988, 
he was just a refrigerator repairman 
hoping to make a buck by salvaging a 
sunken steamboat. But that changed 
after he actually found the Arabia 
(shown above), a paddle-wheeler that went down in 
the muddy Missouri River in 1856. He realized that 
the ship's contents—millions of pieces of cargo and 
personal belongings—wouldn't make him rich but 
did have immense historical value. Unable to find a 
public agency or university willing to help salvage 
all that archaeological booty, Hawley developed 
his own, “mostly intuitive" methods of preserv¬ 
ing his finds. In the process, he learned so much 
that in 2006 he was asked to consult on the sal¬ 
vage of the Titanic. He's now an authority in several 
specialized fields, like the restoration of antique 
footwear. “We're not formally trained, but no one 
has restored as many boots as we have," he says. 
Hawley is now test-drilling for a keelboat that 
sank near Kansas City in 1822. —ben paynter 
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Panasonic ideas for life 




















Robo-Rooters 


Spill something in a nuclear reactor core and you 
can't just send in the janitor to clean it up. (Well, 
you can, but just once.) What you can do, though 
—over and over again—is send in remotely oper- 


Need to scour out a 
reactor core? Matt Cole 
has a bot for that. 


Alpha geek 


ated robots designed by Matt Cole. At 33, Cole is 
chief engineer of Colorado-based SA Technology, 
which pulls in more than $20 million a year mak¬ 
ing bots for nuke facilities. For a kid who taught 
himself to weld, mill, and lathe 

before he was old enough to vote, 

Matt Cole . , J , 

it's a dream gig. “We do the worst, 



Perfect cocktails deserve per¬ 
fect ice—and by that we mean 
perfectly clear ice. The opacity 
of standard cubes is the result 
of air bubbles and cracks that 
form as the last bit of water 
freezes. To outwit physics, you 
can buy an expensive restaurant 
ice maker—or you can use this 
simple process. —Camper English 


GO BIG Ditch the ice tray and use a large vessel like a 
thick plastic bowl or, better yet, an insulated cooler. Fill 
it with water and stow it in the freezer. WAIT The H 2 0 
can take a day or so to solidify. Remove the mini berg 
when it’s solid on the outside but still has a liquid core. 
DRAIN With an ice pick, bread knife, or screwdriver, 
make a hole to release the trapped water, segment 
Score a grid onto the slab of ice, then pry it apart into 
cubes—the ice should break cleanly along the seams. 
Bigger cubes are ideal because they melt more slowly. 


the hottest, the weirdest jobs," 
Cole says. Like what? For start¬ 
ers, his creations mop up areas 
that are so radioactive they've 
been dubbed infinity rooms—take 
a Geiger counter in there, and the 
needle goes past 11. *1 Each task 
gets its own unique bot. For exam¬ 
ple, if a piece of nickel lodges in a 
pipe at a reactor plant and turns 
into the extremely radioactive and 
dangerous isotope cobalt-60, Cole 
and his team of engineers might 
whip up an agile bot that can go in, 
extend a telescoping arm, spray liq¬ 
uid nitrogen to cool the pipe, and 
then cut away the radioactive seg¬ 
ment. Other bots are designed to 
plunge into giant waste tanks and 
hose down radioactive materials 
like cesium-137. *1 SA Technology 
bots have gotten gigs at every major 
nuclear weapons facility in the US 
as well as most active nuclear power 
plants. And because more and more 
Cold War-era weapons facilities are 
being decommissioned, business is 
mushrooming.— joshua zaffos 
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HERBERT NITSCH. AIRLINE PILOT. 
DEEPSEA DIVER. EXTREME RECORD BREAKER. 



He is said to rarely have his feet on the ground. At 
the controls of his airliner, he spends most of his 
time above 30,000 feet. And when he's not flying, 
he's venturing far beneath the water: Herbert Nitsch 
is the only freediver to have reached the fabulous 
depth of 700 feet. Whether he's deep beneath the 
sea or high up in the air, firmly strapped to his 
wrist is the new Superocean, an extreme watch cut 
out for great accomplishments. A peerless athlete 
with a mind of steel, Nitsch will doubtless soon 
become the first breath-hold freediver to break 
the legendary 1,000-foot barrier. He has found the 
ideal companion for this ultimate challenge in the 
Breitling Superocean - a rugged, high-performance 
watch water-resistant to 5,000 feet. 


BREITLING SUPEROCEAN $ 3,085 

Water-resistant to 5,000 ft (1,500 m), decompression valve. 
Unidirectional rotating bezel. Officially chronometer- 
certified selfwinding movement. 


lilienquist£ Beckstead 

vsr- JEWELERS 


McLean, VA • Fairfax, VA • Bethesda, MD 
Annapolis, MD • Ocean City, MD 



WWW. BREITLING.COM 


INSTRUMENTS FOR PROFESSIONALS™ 





CLIVE THOMPSON 

All Hail the Late Adopter 



To sell gadgets, appeal to 
the technophobes. 

If you believe the standard theory about how new gadgets like the 
iPad succeed, if s all up to the early adopters. These are the die¬ 
hard gear hounds like me who buy anything new. Early adopters 
are only a small slice of the market—an estimated 13.5 percent—but high tech 
marketers usually target them first. Get the early adopters excited, the thinking 
goes, and they'll talk up the gizmo to their friends, eventually persuading the great 
mass of the market to buy. *1 In contrast, there are the people on the far end of the 
adoption curve: the laggards. They're the 16 percent of the population who wait for 
years to pick up on a new gadget. Why bother with them? They're going to sit on 
their hands, glowering at the new and refusing to buy. Marketers generally ignore 
them, assuming laggards are irrelevant to the early success of a high tech inven¬ 
tion. *1 But this view might be precisely wrong. If you believe recent work by Jacob 
Goldenberg, an Israeli marketing academic, laggards might be a crucial high tech 
demographic. *1 How could this be? Goldenberg offers the following thought experi¬ 
ment. Imagine that John is a laggard who buys a Walkman and listens to it while 
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he jogs every day. Eventually, the 
Discman comes along, but John 
doesn't upgrade because he doesn't 
see anything wrong with his Walk¬ 
man and doesn't want to rebuy his 
music on CD. Then MiniDisc play¬ 
ers come along, but John still holds 
on to his Walkman. Then, 16 years 
after he bought his portable tape 
deck, MP3 players become the hot 
new thing. 

By now, though, John is finally 
starting to feel self-conscious 
about his huge, bulky Walkman, and 
maybe it's starting to break down. 
He's finally ready to buy a new music 
player, so he becomes—ironically— 
one of the first people to get an iPod. 

This, as Goldenberg and his col¬ 
league Shaul Oreg put it, is the 
“leapfrog effect." A laggard, merely 
by behaving like a laggard, can wind 
up becoming one of the most avant- 
garde of early adopters. 

“We realized that the definition of 
laggard is wrong," Goldenberg says. 
“In the case of multiple generations 
of products, they can just skip gen¬ 
erations. So they can also be first." 

Nice theory, but is it true? To test 
it, Goldenberg surveyed 105 peo¬ 
ple in 2003 to find out what sort of 
portable audio players they owned. 
Bingo: Fully 10 percent had done 
exactly what Goldenberg predicted— 
they'd jumped from a cassette player 
straight to an MP3 player. Another 
23 percent hadn't bought anything 
yet to replace their cassette player, so 
presumably they, too, could leapfrog, 
possibly even becoming the folks 
who buy the next new new thing. 

Goldenberg argues that the eco¬ 
nomic impact of leapfrogging lag¬ 
gards is huge. By his calculations, 


illustration by Jean Jullien 
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It's good to be turbo. 


Good news for people who hate slow. You just found 
driving bliss behind the wheel of a Tiguan. Which comes 
standard with our award-winning 200-hp turbocharged 
engine. That's right, standard. So you can spend less time 
getting there and more time being there. In the short time 


it takes to get anywhere, get comfy in your 8-way 
adjustable seat. Open the available, huge panoramic 
sunroof to let in the breeze. And crank up your music on 
the optional touchscreen sound system. All of which will 
quickly make you realize, it's definitely good to be you. 



That’s Das Auto. 


i Volkswagen 

Carefree Maintenance’ 


3 Years or 36,000 Miles of No-Charge Scheduled Maintenance. ©2010 Volkswagen of America, Inc. 'Base MSRP for Tiguan S with manual transmission. Tiguan SEL shown, MSRP $31,550, including 

whichever occurs first. Some restrictions. See dealer or program for details. automatic transmission. Prices exclude taxes, transportation, tide, other options and dealer charges. Dealer sets actual price. 











► if only 10 percent of laggards leap¬ 
frog, their purchases can drive profits 
from a new gadget 89 percent higher 
than they would be without leapfrog¬ 
ging. “And that can be the difference 
between succeeding and not suc¬ 
ceeding,” he says. 

If Goldenberg is right, marketers 
have made a colossal error by snub¬ 
bing laggards. Instead, they ought 
to be frantically figuring out how 
to market to them. After all, early 
adopters don't need much convinc¬ 
ing. But if you can figure out how to 
tip just 1 percent of laggards into the 
“buy" category, the upside is huge. 
What's more, Goldenberg thinks 
word-of-mouth recommendations 
from laggards are supremely per¬ 
suasive: If John can handle that new 
gizmo, anyone can, right? 

Which brings us to the iPad. Many 
geeks I know shrugged when Apple 
finally showed it off. It doesn't do 
anything better than their iPhone 
or laptop, so they can't figure out 
why anyone would want one. 

Sure, but what if you're a laggard 
who never bought an iPhone or even 
a laptop? Imagine, for example, all 
the older consumers who've never 


CHEAT WITH SCIENCE! 

Catch a Bouquet at a Wedding 

With wedding season in full swing, you’re probably dreading yet another vicious 
scrum under a ballistic bridal bouquet. But don’t despair—it’s actually a chance to 
show those non-science-enabled chicks what’s what. *1 Basically, this is the outfielder 
problem. Do skilled baseball players catch fly balls by creating a model of the ball’s 
trajectory and heading to its predicted destination, or is there some kind of feed¬ 
back process? More of the latter, it turns out. Researchers at Brown University put a 
dozen players into VR rigs and showed that successful fielders track the target while 
adjusting their own motion according to its relative velocity. In other words, keep 
loose, keep moving, keep your eye on the prize. Grab that bundle of baby’s breath 
and spike it—or just hit your mark and let the flowers fall. Then smile at the foiled 
“b rides nqa ids and go get a shot of bourbon. —Katharine Gammon 



bought a home computer because 
they're baffled by mouses and device 
drivers. (That's probably 30 percent 
of older consumers, by the way.) But 
now their kids are taking digital pic¬ 
tures and videos of the grandkids, 
and they'd like something that lets 
them easily see this stuff, something 
with an intuitive interface that they 
can carry around with them. They're 
ready to leapfrog to something radi¬ 
cally new. 

//////////////////^^^^ 

email clive@clivethompson.net. 



1 This catch is 
all about quick, 
fine movement. 
So kick off your 
Louboutins— 
those red soles 
have no traction. 
And if you're on 
grass, the heels 
only sink in and 
slow you down. 


Get out in 
the open.The 
more you move, 
the more visual 
data you pick up. 
Unsophisticated 
ladies head for 
where they pre¬ 
dict the blooms 
will fall—totally 
unscientific. 


3 Keep your eyes 
on the flowers. 
The idea is to cou¬ 
ple—marry, if you 
will—your motion 
to theirs. If they 
appear to be accel¬ 
erating, step back, 
away from them. 

If they slowdown, 
shift forward. 


Adjust your 
speed. If some¬ 
one tries to inter¬ 
cept, you'll need to 
make split-second 
changes in veloc¬ 
ity and direction. 
When your tra¬ 
jectory intersects 
with the bou¬ 
quet's: Snag! 



Most Dangerous Object 
in the Office This Month 

Fire Footbag 



You’d think that expert hacking skills would garner geek cred at a 
place like wired ... even if they involve hacky sacks. But when a cer¬ 
tain writer pulled off a sick pogo butterfly move, the only thing it gar¬ 
nered was derisive laughter. Next time we’ll use a Fire Footbag. Dip 
this Kevlar sack in kerosene and set it ablaze to kick around a hot ball 
of flame. Those snobs on the copy desk used to make fun of us for 
being Phish-loving, patchouli-smelling hippies. But now we’re Phish- 
loving, patchouli-smelling hippies on fire. —Steven Leckart 
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OLYMPUS 8 


Capture It All ® 


Use this augmented reality demo to experience the new 
Olympus PEN. Just visit getolympus.com/PEN3d. Then hold 
this actual-size cutout in front of your webcam. A virtual PEN 
will appear, allowing you to see how simple and innovative this 
new hybrid camera is. You can take pictures, shoot HD video, 
even use a variety of in-camera art filters. It’s the pro-quality 
camera for people like you. But don’t take our word for it: visit 
getolympus.com/PEN3d and look what you can do. 


Actual Size 


To experience the new Olympus PEN through augmented reality, just peel. 
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Shot with a PEN: E-PL1 
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pro quality + point-and-shoot simplicity + hd video 
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OLYMPUS PEN 

New Generation System Cameras 

















OLYMPUS 


Capture It All ® 



Introducing the powerfully simple PEN E-PL1. The world’s 
smallest 12.3 megapixel interchangeable-lens camera. The simplicity of a point-and- 
shoot, the power of a pro DSLR, the clarity of HD video, and a variety of in-camera 
art filters, all in one easy-to-use package. It’s the hybrid camera for people like you. 






















OLYMPUS 


Capture It All® 



00:00 / 00 


Shot with a PEN 


Now’s your chance to get the new PEN and $5,000 to make the video you always dreamed of. Just 
submit a simple video proposal on what you want to create using the PEN. Basically tell us your idea. It 
can be anything. An inten/iew with your 93-year-old grandmother, a short film, a mini-documentary, even 
an amazing photomontage. Go to youtube.com/getolympus to submit your proposal. The community 
will decide what 6 videos they would like to see created. So go ahead, show us what you can do. 


OLYMPUS PEN 

New Generation System Cameras 


Featured PEN: E-PL1 



© 2010 Olympus Imaging America Inc. 

















FETISH 


Road Blocks 


If only thetwo Lamborghini Gallardos owned by the Italian State Police were 
made of Legos. Sigh. Then it wouldn’t have been a big deal when a cop disas¬ 
sembled one in a smackdown with a car pulling out of a gas station. Fortuna- 
tamente, you can reenactthis scene over and over again with the 1/17-scale 
Lego Lamborghini Gallardo LP560-4 Polizia. What this Lego-ghini lacks in 
horsepower it makes up for in detail—801 pieces of it. Starting with a minia¬ 
ture replica of the Gallardo’s 5.2-liter V-10 engine, it has everything you need 
to play polizia, including a radio, a radar gun, and a cooler for high-speed 
donor-organ deliveries. There’s even an onboard defibrillator, presumably 
for restarting the tickers of bad guys who get cardiac-arrested when the 
5-0 appears behind them in a $225,000 road rocket. $60 —MathewHonan 



photographs by Dwight Eschliman 
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I.SonyBravia 

KDL-52EX700 

Smart menus and deep customization 
optionstamethe slew of picture con¬ 
trols, inputs, and online media sources 
on this 52-inch Sony, leaving you free 
to enjoy the supersharp image. If you 
do manage to tear yourself away, a 
presence sensor notices when your 
two-minutefridgerunbecomesa 
marathon phone call and turns the set 
off. When you return, ^automatically 
starts up again, wired Edge-lit panel 
scrooges on poweryetscorchesyour 
retinas with its bright picture. Two-ish 
grand buysaton of TV.tired Despite 
the matte screen, we caught mas¬ 
sive surface glare. Dark-room viewing 
_ revealed minor black-level flaws. 
EH No printed manual. $2,200 


2. Samsung UN46CG500 

This46-inch Samsung istheTV you 
can’t stop watching—even when 
it’sturned off. Just over an inch thick 
andtrimmedwithanarrowalumi- 
num bezel, the 6500 is practically all 
screen. Switch it on and the edge- 
lit panel provides a startlingly bright 
imagethatcanstanduptoanysun- 
filled living room. Nitpick:The color 
balance reminded usof a high school 
cafeteria burger—a little off but deli¬ 
cious anyway, wired Snappy menus 
lookasgoodasthe set, making it easy 
to navigate the ample connected-TV 
apps. Chrome base stands outfrom 
the gloss-black crowd. tired One 
measly component video port? Big- 
_ buttoned remote looks like it 
MM camewithbaby’sfirstTV.$2,100 


3. LG Infinia 55LES500 

More tour guide than temptress, this 
55-inch set is nearly as pretty asthe 
Samsung. But it’sthe brain youfall in 
love with. Unlocking the superpowers 
of high-end sets can be complicated, 
but LG's helpful onscreen wizards 
assist with calibration and othertasks. 
And becauseitsportsafullarray of 
LED backlights,you'regoingtowant 
this sucker dialed in. Its ability to dim or 
brighten diodes behind any of the pan¬ 
el's 240 zones boosts contrast but can 
also cause halos around bright objects. 
wired Bezel buttons magically appear 
when you need them. More ports than 
Micronesia. tired Backlight halos get 
really annoying. Polycarbonate front is 
_ easytocleanbutpicksupfinger- 
U prints like Kojak. Pricey. $3,800 


4. Toshiba 55UX600U 

Gearheads will love how this 55- 
incherletsthemgeekouton every¬ 
thing from closed-captioning fonts to 
the ratio of backlightto ambient light. 
Those who just wantto plug in and veg 
out, though, may befrustrated by the 
menus' postgraduate reading level. 
Wespentalmostasmuchtimetweak- 
ing settings as we did watching mov¬ 
ies. But once we got the set all set, 
the rewards were sweet, wired Back¬ 
lighting sans halos. As connected as 
a 13-year-old, with wireless access to 
Pandora, Flickr,Picasa,Vudu, Twitter, 
Wikipedia,and more. tired Menusare 
misery to use. Poor remote-control 
button layout. Ugly Wi-Fi dongle 
_ sticksouttheside.Themanual 
LJ islOO PAGES LONG. $2,400 




How We Rate 

1 .A complete failure in every way 

2 .Barely functional; don’t buy it 

3 .Serious flaws; proceed with caution 

4 .Downsides outweigh upsides 

5 .Recommended with reservations 

6 .A solid product with some issues 

7 .Very good but not quite great 

8 .Excellent, with room to kvetch 

9 .Nearly flawless; buy it now 

10 .Metaphysical product perfection 
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LAND 




Ski Lodge 
Conference Center 


Mountain Cabin ► 


Sports Stadium 
Beach House 
Theatre 

Hardware Store 


Towing Capacity 
Adaptive Front Lighting 


Terrain Response® 


480-Watt Audio System ^ 
7 Passenger Seating 
Hard Disc Drive Navigation 
Surround Camera System 
Air Suspension 
Portable Audio Interface 
Alpine Glass Roof 


THE NEW 2010 LAND ROVER LR4 Why get a car when you can own a Land Rover? 


Whatever the surface, the new 2010 Land Rover LR4 
takes it on with confidence. Land Rover's patented 
Terrain Response® system comes standard on all 
LR4s and gives access to over 60 years of Land Rover 
all-terrain expertise and state-of-the-art dynamic 
technology. To experience for yourself, take a test 
drive at your local Land Rover Centre. 
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With high-torque electric motors, low gear ratios, and wildly articulating suspensions 
radio-controlled rock crawlers venture where no toys have gone before. —Eric Adams 


1.RC4WD Killer Krawler 2. Losi Night Crawler 3.AxialSCX10TR 


4. Traxxas Summit 


This 1/5-scale truck should 
be called the Overkill Krawler. 
Its CNC-milled aluminum 
chassis provides 5 inches of 
ground clearance and a rigid 
frame to support its con¬ 
tortionist suspension, dual 
electric motors, and twin 
computerized speed controls. 
Weighted pendulums inside 
the wheels boosttraction by 
keeping pressure on the rocks 
below. But you need serious 
skill to make this beast 
behave; reprogramming your 
brainto steer front and rear 
wheels is tricky, wired Sowell 
engineered and built it could 
be drafted into military ser¬ 
vice. When you're not duking 
it out with rocks, mountthis 
machined beauty on the wall— 
it'sthat gorgeous, tired All 
that pretty metal jacks up the 
weight, which weighs down 

□ battery life. Krazy expen¬ 
sive. $1,500 


Totacklejagged rocksand 
steep slopes, you think ahead 
and go slow. That means you 
may have to park in a precari¬ 
ous spot while you sort out 
your strategy. The 1/10-scale 
Night Crawler encourages 
this strategic approach with a 
worm-gear drive that can apply 
just enough torque to hold 
the truck steady. Once you've 
chosen a path, the 45-degree 
steering angle and 4-inch alu¬ 
minum shocks letyoutake 
the route you want, not just 
the path of least resistance. 
wired Accepts powerful, long- 
lasting lithium polymer cells 
for extended missions. Or you 
can keep it cheap and go with 
standard NiMHs. tired LED 
lights, intended to help you 
crawl around at night (hence 
the name), aren’t quite bright 
enough to make that possible. 

□ Worse, they only point 
downward. $500 


Realism runs high in Axial’s 
1/10-scale Trail Ready crawler: 
Its tunable suspension, solid 
rear axle, and bead-lock 
wheels—which cinch the tires 
onto the rims so they don’t 
slip while you’re grinding up 
a steep rock face—faithfully 
replicate a real-life crawler. 
And its smoother tires and 
less extreme gear ratios help 
you squeeze more meters out 
of each battery charge. Just 
don’t go trying to scale the 
woodpile, wired When the 
sun drops belowthe horizon, 
LED headlights brightly illu¬ 
minate thetrail ahead of you. 
It’s also faster on flat surfaces 
than the rest of this convoy. 
tired Doesn’t scoff at grav¬ 
ity like the Krawler or the, uh, 
Drawler. Abundance of plas- 
ticcomponents might add up 
to dubious durability—even 
n in miniature, this sport 
Q is brutal. $299 


The Summit's waterproof 
electronics open up oceans 
of new challenges: Rocky 
streams and snowy slopes 
will no longer be off-limits for 
fear of damaging your $500 
toy. But the fan-cooled motor 
drinks a lot of juice—two sets 
of seven-cell NiMHs. On the 
plus side, that amplitude of 
amps, combined with a smart 
transmission, lets this 1/10- 
scale truck wear two hats: 
deft climber one minute and 
flat-out trail runnerthe next. 
wired Transitions from high¬ 
speed bashing to methodical 
ascents atthe flick of a switch. 
(Well, two switches, actually: 
One changes your gearing and 
the other locks or unlocks your 
differentials.) tired Plastic 
wheels have fake bead-locks 
—a deadly sin to purists. Sus¬ 
pension articulation not on a 
parwiththe other crawl- 
Lj ers here. $569 
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Applause. 

Introducing The Wall Street Journal for iPad?’ 


GIZMODO 

“The Wall Street 
Journal iPad might 
in fact be the best of 
breed now...” 


appolicious 


“The WSJ is more 
pleasing to read in 
tablet form than in 
any other media.” 


M 

“The Wall Street 
Journal has the 
most advanced news 
application.” 



The Hot Blog 

“WSJ is, by far, 
the best of the major 
papers.” 


“Okay okay. Wall Street 
Journal on the iPad is 
amazing!!!! Glad I have 
a subscription.” 


PoynterOnline. 
“Helpfully, when you 
open the app for the 
first time, a “tips” 
link shows four 
suggestions on how 
to navigate.” 


NEWSONOMICS 


“The Journal’s path may combine the best of two worlds. One world is 
the paper, its metaphor of reading intact, which still makes more sense 
to many people... Second, the embrace of what the iPad advances in 
some revolutionary intuitive ways: video, touch and social sharing.” 


/£/Pad Gad get 

“The visual elegance for this app is remarkable.... 
When you look at WSJ on your iPad, there is no 
aesthetic difference between the print and online 
editions. PadGadget Verdict: Another must-have 
iPad app....” 


Subscribe now. 

Download The Wall Street Journal for iPad from the iTunes® App Store: 
itunes. apple. com 


THE WALL STREET JOURNAL. 


live in the know 















1. Aliph Jawbone Icon 

Headsets don’t have to be hideous. Just 
ask Yves Behar, whose handsome design 
for the original Jawbone has been further 
refined in the Icon. It sounds great, too: 
Noise filters eliminate virtually all external 
racket—wind, gunfire, loquacious hobos. 
The folks at Aliph are also apparently 
BFFs with Apple; a separate battery indi¬ 
cator for the headset appears onscreen 
when you pair an Icon with an iPhone. 
wired Syncing requires zero thinking. Got 
a BlackBerry and a Nexus One? Icon can 
be paired with both simultaneously. Four 
solid days of battery life. Fits perfectly in 
ear despite lack of pinna-anchoring loops. 

tired Sticky rubber earpiece gets 
El dirtier than ODB's debut album. $100 


2. Plantronics Explorer 395 

Plantronics has serious geek cred. Neil 
Armstrong wore one of its headsets dur¬ 
ing the 1969 moon landing. Too bad the 
Explorer 395 has all the visual panache 
of the crew in Mission Control—you know, 
short-sleeved shirts, black glasses, and 
pocket protectors. But solid audio quality 
makes up for the weak design. In addition 
to the usual digital tricks, Plantronics’ 
engineers created a specially shaped mic 
port to mask outside noise. It picks up 
voices perfectly while ignoring anything 
short of a hurricane-force gust, wired 
More lightweight than Heidi Montag’s 
summer reading list. The price is right, 
Bob. tired Houston, we have a fashion 
™ problem—makes you look like a 
EJ pre-bubble l-banker. $50 


3. Motorola Endeavor HX1 

This whopping, tanklike hunk of plastic 
requires Paganini-level fiddling to posi¬ 
tion correctly in your ear. But once 
inserted, it operates like a sonic sponge, 
soaking up every sound within 40 yards. 
It offers some cool features, too. Pass¬ 
ing on trade secrets at work? Just hit a 
button to activate stealth mode, which 
captures vocal vibrations and trans¬ 
lates whispers into (somewhatgarbled) 
speech, wired Stealth mode makes you 
slightly less annoying on public transit. 
Low on juice? The HX1 gently chirps a 
reminder in your ear. tired Flimsy ear 
loop barely supports the headset’s 
bulk. Burns through battery life: Even 
_ Emperor Palpatine didn't have this 
u much appetite for power. $130 


4. Jabra Stone 

Most Bluetooth headsets are Franken¬ 
stein monstrosities of rubber and plastic. 
Not the Stone. This little shaving of sheer 
elegance has no moving parts and nestles 
into your auditory canal rather than violat¬ 
ing your ear. But awesome design is where 
the good stuff ends. The Stone choked 
on nearly every task we set for it. Syncing 
stinks, battery life is anemic, and audio 
is as mellifluous as a blender filled with 
tenpenny nails, wired Superb packaging. 
Egg-shaped charging base is as pretty as 
the headset, tired Most of the outward¬ 
facing side of the Stone is one big End 
Call button. Press it by accident and you’ll 
cease transmission. No charging port on 
headset—you have to plug into the 
U base station to juice up. $130 
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© Ben G? Jerry’s Homemade, Inc. 2010. 





FAMILY FARMS 

Our dense, rich ice cream uses only the freshest dairy from local family- 
owned farms that pledge not to treat their cows with rBGH. It’s another way 
that Ben 6 ? Jerry’s works to make the best possible ice cream in the best 
way possible. Go to benjerry.com to learn more about responsible sourcing. 

It's what's inside that counts. 


The FDA has said no significant difference has been shown and no test can now distinguish between milk from rBGH treated 6? 
untreated cows. Not all the suppliers of our other ingredients can promise that the milX they use comes from untreated cows. 











STEVEN LEVY 



Getting There 

Tablets are here to stay—if they can grow 
cheaper, lighter, and more connected. 


ot an iPad yet? Since its release in early April, thousands of pundits have 
submitted reports, and their upturned thumbs are getting sunburned. The 
hundreds of thousands of people who have bought one already realize that 
Apple’s tablet is the first real step toward a new category of computing, nes¬ 
tled between the PC and the smartphone, enabling unique and just plain 
fun new activities. *1 But a substan¬ 


tial class of doubters believes that 
the iPad is a luxury item, a transitory 
novelty that will fade as quickly as 
the hype. They’re missing the point— 
this isn’t just a flashy device but the 
long-awaited arrival of a vision that science-fiction novelists have 
foreseen for years. Apple won’t necessarily own the category forever 
(competitors are finally catching up to the iPhone, after all), but as the 
first mass-market tablet, the iPad highlights gaps that have to be filled 
before we’re all equipped with the official hardware from Minority 
Report. Here’s what needs to happen for the tablet revolution to succeed. 


rm 


TABLETS MUST BE CHEAP ENOUGH TO 

lose. Right now the iPad will cost you $500 
or more. When the price drops to the point 
where the first digit is 1, we'll understand 
that the cash you put into your tablet com¬ 
puter should pay for content, not glass and 
silicon. We won't worry too much about 
upgrades making our expensive purchase 
obsolete—because that purchase won't be 
so expensive. And the cost will be low enough 
for certain publishers—paging The New 
York Times '—to include the device with a 
two-year subscription, no problem. 

Can the price really come down that far? 
Moore's law demands it. Look at the iPad's 
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ancestor—the iPod. When Apple rolled 
the thing out in 2001, it cost $400 and held 
1,000 songs, period. The screen was a Soviet- 
style monochrome. Less than a decade later, 
the iPod nano stores twice as many songs, 
plays and records videos on a luminous color 
screen, and costs $149. 

TABLETS MUST BE AS LIGHT AS PAPER. 

You would think that 1.5 pounds isn't much 
of a burden. But when you're reading a novel 
for three hours or watching Lawrence of 
Arabia, that avoirdupois begins to weigh 
on you. Amazon's Kindle, by comparison, is 
less than half the weight at only 10.2 ounces. 
For long sessions, it makes a difference. But 
we won't have to carry that load forever. 
Again, the iPod provides a blueprint. When 
the 2001 version came out, we oohed and 
aahed at its sleekness. It weighs only 6.5 
ounces! But if you hold an original iPod now, 
you can't believe how clunky it feels. Put it 
side by side with the current iPod or iPod 
Touch and you're comparing a Hummer to 
a Corvette. 

TABLETS MUST ALWAYS BE CONNECTED. 

The functionality of the basic iPad is 
severely limited if you aren't near a Wi-Fi 
hot spot. The 3G version solves that prob¬ 
lem—if you are in one of the filled-in zones 
of AT&T's spotty 3G coverage map of the 
US. Also, 3G is slower than Wi-Fi and costs 
$30 a month. 

The broadband crisis is our national high 
tech ball and chain, and it affects every¬ 
one, not just Apple. We need ubiquitous, 
high-speed data at a very low price, ASAP. 
And please, let's make it all-inclusive. Right 
now, the $30 iPad cellular charge goes on 
top of your $30 iPhone data charge. And 
you're probably paying $30 or $40 for 
home broadband. Some of us have mobile 
wireless modems ($60 a month). Add it 
all up and we're spending as much money 
to move bits as we are on clothing. We 
need to kick-start plans to up our game 
in ubiquitous broadband. And in terms 
of devices, the biggest beneficiaries will 
be the tablets—handheld portals into the 
datasphere. HQ 
///////////////^^^^ 

email steven_levy@wired.com. 



BURNING QUESTION 

Why Do We Still Have 
Power Cords? 


It’s a good thing Nikola Tesla never figured out how to 
time travel, because that cord jungle behind your enter¬ 
tainment center would break his heart—again. It’s been 
more than a century since he lit incandescent bulbs wire¬ 
lessly in his lab, and yet you’re still plugging into the wall. 



Even your three-pronged 
socket looks surprised. 

There are plenty of ways to 
beam volts through the air. Unfor¬ 
tunately, none of them are as 
cheap, efficient, convenient, or, 
well, safe as a cord. Radio waves 
can carry electromagnetic radia¬ 
tion to your devices, but radiation 
tends to peter out over long dis¬ 
tances, leaving a thirsty gadget on 
the receiving end. Sure, you can 
crank up the amps to compensate 
for the loss, but then you end up 
frying passersby. Not good. 

Lasers provide a better long¬ 
distance solution—but only 
if there is direct line of sight 
between source and device. Hey 
... down in front! 

MIT spinoff WiTricity has 
worked out how to transmit 
juice to any gadget that enters 
a certain magnetic field. Using 
two magnetically resonant coils 
that operate at the same fre¬ 
quency—one in the transmit¬ 
ter and one in the device—the 
company has successfully trans¬ 
ferred watts of electricity over a 
couple of meters. Unfortunately, 
when you increase the space 
between the coils, charging effi¬ 
ciency goes down the toilet. This 


solution also litters your house 
with magnetic fields. While the 
company says these fields are 
orders of magnitude weaker than 
those found in an MRI machine, 
your tinfoil-hat-wearing neigh¬ 
bor is likely already imagining 
exploding pacemakers and brain 
tumors. 

Other firms are banking on 
magnetic induction. You might 
already have a gadget that 
charges this way: Electric tooth¬ 
brushes have used the technol¬ 
ogy for years. Recently PowerMat 
started using it for a charging 
pad that lets you gas up any gad¬ 
get for which the company makes 
a compatible adaptor. But mag¬ 
netic induction is barely wireless: 
It relies on superclose proxim¬ 
ity between two coils to transfer 
power. It's also unclear whether 
it can supply enough power for 
the amp-hungry gadgets in your 
living room. 

Bottom line? Get used to 
gear with tails. While we can 
definitely cut down on a few of 
the cords in our lives, slicing 
through that final wire may 
take a sharper technological 
knife that we currently have. 

—Bryan Gardiner 
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To learn more about iSweep Panorama mode, visit sony.com/innovations 



Sony" makes it easy to capture all your friends in one shot. Even if you have millions. 









W Safety in numbers. In this case, 360. 

* The all-new Infiniti IVTsurroimds you with some of 
the most advanced safety features ever found in a car, 
includingthe world’s first Blind Spot Intervention™* system. 
Combined with Lane Departure Prevention** and Intelligent 
Brake Assist; these revolutionary safety technologies help 
the driver maintain a 360-degree ring of protection. This 
V is inspired performance. This is the way of Infiniti. 



& 

Learn more at lnfinitiUSA.com 

§[j| Shodo art by Masako Inkyo 


I N F I N I T I. 

Inspired Performance 


*Available BSI™ System is not a substitute for proper lane change procedures. Will not prevent contact with other vehicles or accidents due to careless or dangerous driving techniques or detect every 
vehicle or object around you.**Available LDP System operates above approximately 45 mph and only when the lane markings are clearly visible on the road. It will not prevent loss of control. See 











AWESOME 24% 


EMBARRASSING 17% 


HUGE 30% 


ACTUAL SPECTACLES 


SPECIAL EFFECTS 


GAS-SATURATED TAP WATER 


NASCAR . 

SUBSONIC BOOMS 


BIG GUITAR LICKS 


HOLLYWOOD ANACHRONISMS 
TOM SELLECK + WATERF^LS . 
RUSSELL BRAND + AMERICA ... 


THEME FOR JUNE 2010 


SPECTACLE 


illustration La Boca 
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PLAY // SPECTACLE // BACKSTDRY // • 


pop-up books have always been the exhibition¬ 
ists of the literary world—all those creases and 
protrusions. In Voyage to the Heart of Matter, 
Emma Sanders applies the in-your-face form to 
science: the Large Hadron Collider. It took CERN 
12 years to build the subatomic smasher, and it 
took Sanders two years to re-create the folded- 
paper mini-me. She enlisted pop-up genius Anton 
Radevsky to painstakingly transform the LHC's 
many elements into pulp sculpture, but they needed 
a lot of technical assistance—nearly 40 physicists 
provided scientific guidance, photos, and sketches of 
various parts of the $9 billion science experiment. 


The scale of the paper 
particle detector is exact, 
and you put it together 
as you read through the 
book. The process mim¬ 
ics construction of the 
real collider (except you 
won’t need an enormous 
crane). "I nearly created a 
political incident, because 
I almost missed one of the 
magnets,” Sanders says. 

In the underground ver¬ 
sion, this magnet is made 
up of 5.5 miles of wire, 
but on paper it’s practi¬ 
cally imperceptible. “It’s 
very skinny, but it’s there.” 


Why go to all this 
trouble? Well, before 
the collider opened, tens 
of thousands of visitors 
packed in to see it. Now 
that it’s up and running, 
however, the facility is 
generally off-limits. “To 
a lot of people, the exper¬ 
iments at the LHC might 
as well be a black box,” 
Sanders says. “They’re 
very excited about it, 
but they don’t have a 
clue how it works.” This 
book makes the science 
accessible. Dark matter 
—visible at last! 


issue June 


text Erin Biba 


photograph Christian Stoll 


HOWTHEYDIDIT 


Pop-Up Physics 


The art of folding a particle 
accelerator down into a book. 
























Belvedere is a quality choice. Drinking responsibly is too. Belvedere Vodka 40% ALC./VOL. (80 PROOF) 100% neutral spirits distilled from rye grain. €>2010 Imported by Mo5t Hennessy USA. Inc.. New York. NY. 



VODKA 


BELieVE 


TRUST YOUR INSTINCTS 


distilled and bottled by 

POLMOS ZYRARDOW IN 


NATURALLY SMOOTH 


POLAND 


MAKE IT BELVE 


FACEBOOK.COM/BELVEDEREVODKA 































PLAY // SPECTACLE // PROTOTYPE // 



EARLY INCARNATIONS 


Gertie the Dinosaur 


Today’sjaw-dropping, immersivespecialf/x havetheir 
origins in a mischievous hand-drawn Diplodocus. 


O efore avatar, before Jurassic Park, before 
King Kong, there was Gertie. In February 1914, a 
few months before the assassination of Archduke 
Ferdinand touched off World War I, cartoonist 
Winsor McCay thrilled audiences with the most amazing spe¬ 
cial effect they had ever seen. McCay climbed onto the stage 
at the Palace Theater in Chicago, bull whip in hand. Projected 
on a screen behind him was a simple line drawing of a sparse 
landscape. Then McCay called out to his pet, Gertie, and a tow¬ 
ering animated Diplodocus longus peeked out from behind a 
pile of rocks. She loped toward the camera, pausing to swallow 
a boulder and uproot a tree. Gertie towered over her creator. 


HITTRAINED WNOSAURUS 



For audiences still 
coming to grips with 
moving pictures, it was 
astonishing. Already 
famous for his comic 
strip Little Nemo in 
Slumberland, McCay 
had slaved for years 
drawing thousands of 
frames of Gertie. The 
resulting naturalism 
was unprecedented: 
Gertie moved as if she 
actually had a muscle 
system under her skin. 
When she drank a river 
dry, her belly became 
distended. When she 
tossed a mastodon over 
her shoulder, it receded 
into the distance. 

Gertie was also the 
first toon to have a per¬ 
sonality; every sub¬ 
sequent animated 
character from Mickey 
Mouse to Gollum is 
in her debt. But what 
was truly revolution¬ 
ary was the way McCay 
appeared to interact 
with her. When he com¬ 
manded her to bow, 
she bowed; when he 
later scolded her for 
not obeying, she burst 
into tears. Then, at the 
end, McCay appeared 
to enter the screen and 
get hoisted 30 feet into 
the air by his pet. The 
barrier between the real 
and onscreen worlds 
had been breached. 
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WHAT’S ENRAGING US NOW 


How The 
Hurt Locker 
Failed 


The Hurt Locker is 
gritty reality? Give 
me an effin’ break. 

It’s set in 2004, but 
soldiers are playing 
Gears of War, which 
everyone knows came 
out in 2006. Then 
there’s the scene 
where EOD specialist 
Owen Eldridge wor¬ 
ries about an Iraqi 
with a camcorder 
uploading footage 
to YouTube. Hello? 
That guy should drop 
his rifle, run home, 
and get rich, because 
YouTube launched 
in 2005. And is 
that a frigging iPod 
touch? Yeah, right. 
Those didn’t hit until 
2007. Seriously, Hurt 
Locker, forget the 
Oscars. You deserve 
a Loana Award* 
for most egregious 
anachronisms in a 
major motion picture. 
Here’s an idea for a 
sequel: Cast John 
Cusack and call it 
The Hurt Locker Time 
Machine. Why can’t 
these war movies tell 
it like it really is? 


“Why are you reading this? 
Any real film fan knows 
it’s a reference to Raquel 
Welch’s character in One 
Million Years B.C. 


illustration Robert Hanson 
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BUILDING AN EXPERIENCE 

Master of Ceremonies 


DATAANALVS#^ 

Spectacles bythe Numbers 


Cost of. 


Waging the 
war in Iraq: 
$719,516,596,831 
(as of 4/26/10) 

Cleaning up 
Mardi Gras in 
New Orleans: 
$904,483 

Installing 
Christo’s Gates 
in New York: 
$ 21 , 000,000 


Producing Prince 
of Persia: The 
Sands of Time: 
$150,000,000 




Creating Cirque 
du Soleil's Ka 
in Las Vegas: 
$ 200 , 000,000 


Mounting the 2010 Winter 
Olympics Opening Cere¬ 
monies: $40,000,000 


Developing Grand 
Theft Auto IV: 
$ 100 , 000,000 


People at. 


President Obama's 
inauguration: 1,000,000 


Tax Day 2009 
Tea Party events: 
300,000 


1963 March on 
Washington: 
200,000 


Gay Pride Parade, 
San Francisco: 
1 , 000,000 



New Year's Eve, 
Times Square: 
1 , 000,000 

The Hajj: 2,000,000 


St. Patrick’s Day 
Parade, New 
York: 250,000 


PLAY // SPECTACLE // Q&A // 


Whether it’s the Oscars or a 
flash mob, architect David Rockwell 
knows what makes a splash. 


TO supersize this year’s Oscar ceremony, architect David 
Rockwell pulled out all the stops: He draped the stage with 
a 6,000-pound curtain covered with more than 100,000 
crystals, added three enormous turntables, rigged up fly¬ 
ing videoscreens, tucked projectors and cameras into every 
crevice, and positioned hosts Steve Martin and Alec Baldwin 
on a descending platform for their entrance. That Rockwell 
knows something about putting on a show shouldn’t come 
as a surprise—he literally wrote the book on it. Spectacle 
details his research into extreme public gatherings. (Flash 
mobs? Check. That festival in India where everyone throws 
dye at one another? Check.) From his headquarters in New 
York, he draws on those examples to design everything from 
airport terminals to Broadway sets. This fall, his in-house 
interactive tech group, the Lab, will build an installation 
for the Zerol digital arts festival in San Jose, California. We 
asked Rockwell to share his big ideas about big experiences. 


What makes something 
a spectacle? They’re big. 
They’re massive. They’re 
exuberant and over-the-top 
visually. They’re bold. And 
they’re brief. So something 
totally ephemeral can cre¬ 
ate a lasting memory. Spec¬ 
tacles also connect people, 
because participants who 
share an experience have a 
common bond. 

Why are we so attracted 
to these gatherings? They 
immerse us; they connect 
us to a world that’s bigger 
than ourselves. They’re 
a chance to have a moment 
of awe and amazement- 


sort of turbocharging the 
everyday. 

For San Jose in September, 
you intend to wire picnic 
tables, hopscotch courses, 
and other public areas with 
sensors that will control 
an image projected onto 
city hall. What do you want 
people to get out of that? 
I’m hoping they will play 
the environment like an 
instrument—moving from 
one thing to another and 
looking at the cause and 
effect. But if you’re a voyeur, 
you could simply hang out 
and observe. You’d still be 
part of the spectacle. 
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FIESTA OFFERS VOICE-ACTIVATED 

CALLING, DIRECTIONS, MUSIC AND NEWS. 


ITS COMPETITORS DON’T. 


Any car can offer a hands-free calling device. 
Only the Fiesta offers voice-activated SYNC: 
With SYNC, you can use your voice to do a 
whole lot more than just make calls. After all, 
it’s one of the most advanced communications 
systems you can find in a car* All at a price that 
will leave you, well, speechless. 


IT’S A PRETTY BIG DEAL. 



*Class is Compact Cars vs. 2010 competitors. Optional feature. Driving while distracted can result in loss of vehicle control. 
Only use mobile phones and other devices, even with voice commands, when it is safe to do so. 


Drive one. 

























MADEYOU LOOK! 

Mobile Advertising 


A bumper-to-bumper breakdown 
of the high-speed billboard. 


N ascar: The only sport in which you pay to watch commercials race 
around in a circle at 200 mph—and not just because you’re drunk. 
As you might suspect of an enterprise that sells part of its official 
title to an outside company (in this case, Sprint), sponsorship has 
become embedded in the DNA of stock car racing, transforming the 
vehicles into dense, high-velocity billboards for affordable insur¬ 
ance and nougat-filled delights. The cars may look like sticker-crazy 
3-year-olds went to town on them, but there’s a finely tuned method 
to all that logo madness. 



The Title Sponsor 

is currently Sprint, 
so the Nascar Sprint 
Cup Series logo goes 
on every car that 
competes. For this 
sponsorship of spon¬ 
sorships, Sprint is 
shelling out $75 mil¬ 
lion a year for 10 
years. 


The Primary 
Sponsor spends as 
much as $25 million a 
season to decorate 
the hood and rear 
quarter panel. That 
huge pile of scratch 
also buys them 
dominion over the 
car’s paint scheme 
and team colors. 


Competition 
Sponsors, like 
Goodyear, which 
supplies all the tires, 
and Sunoco, which 
provides free fuel on 
race day, get their 
logos on all vehicles 
that race. 


Associate 
Sponsors pay 

$1 million to $4 mil¬ 
lion per season to 
have their logos 
emblazoned on the 
B-pillar or in the 
areas adjacent to the 
rear tires. The bigger 
the logo, the bigger 
the price tag. 


Contingency 
Sponsors control the 
space on either side of 
the front wheels. Their 
$375,000 a year also 
buys them the right to 
set up mini competi¬ 
tions within the com¬ 
petition—like the 
O’Reilly Auto Parts 
Position Improvement 
Award. 
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a ton of 
customers 
headed 
your way. 


Help more people find your business 
faster. With Google AdWords™, you’ll 
only pay when someone clicks on your 
ad, and you can target customers in your 
city, a particular country, or the world. 
Getting started couldn’t be simpler. 
Respond now, and we’ll even give you 
your first $75 worth of ads free. 


$75 

FREE 

advertising trial 


We’ll give you a $75 voucher to 
try advertising on Google AdWords 
if you respond before July 31, 2010. See 
the back of this ad for your coupon code. 


Google AdWords 










Help new 
customers 
find you. 

Advertise 
on Google. 

We’ll give you $75 in free credit to get started. 
Since there’s no risk or obligation, you can 
pause anytime. Why not try it now? 


What is Google AdWords? 

You know those text ads that sometimes 
appear alongside your Google search results? 
Those are sponsored listings—relevant, 
paid ads based on terms (called keywords) 
that the advertisers selected. Advertise 
with Google AdWords, and when potential 
customers use Google to search on terms 
related to your business, they can find your 
ad in that right-hand column. That’s great 
for them, and great for you. 



Go gle AdWords 

Respond now and get 

$75 

just to try us. 


Go to www.google.com/adwords/75offer 

by July 31, 2010 to redeem. 

Coupon code: 


Z4CW-MEEU-WZN8-XXUW-ERW 


Promotional credit must be applied to a new AdWords account within 30 days of 
creating the AdWords account and is valid only for new Google AdWords customers with 
self-managed signup accounts. Advertisers will be charged for advertising that exceeds 
the promotional credit. Advertisers will need to suspend their ads if they do not wish to 
receive additional charges beyond the free credit amount. Offer subject to ad approval, 
valid registration, and acceptance of the Google AdWords Program standard terms and 
conditions. The promotional credit is non-transferable and may not be sold or bartered. 
Offer may be revoked at any time for any reason by Google Inc. One promotional credit 
per customer. Advertisers with self-managed signup accounts are subject to a $5 
(CAD10) activation fee. Advertisers who choose prepay billing are subject to a $10 
(CAD20) minimum prepayment fee before their account is activated. Any such prepay 
amount will be credited to Advertiser's account once account is activated. Offer valid 
only for sign ups through the URL provided for the promotion by customers with billing 
address in the US or Canada. Offer void where prohibited by law. ? 2010 Google Inc. All 
rights reserved. Google and the Google logo are trademarks of Google Inc. 


How does Google AdWords work? 

Just decide who you’re trying to reach— 
from potential customers in just your town 
to those across the world—and how much 
you’re willing to pay each time one of them 
clicks on your ad. Then think of a few terms 
they might search for to find a business like 
yours. When a Google user searches on your 
chosen keywords, they may see your ad. 

If they click on it, they’ll go directly to your 
website—and pay-per-click pricing means 
you only pay when your ad gets clicked on. 

Why advertise on Google AdWords? 

■ Advertise locally or globally—choose 
a specific city, state, country, the entire 
world, or a combination 

■ Choose what to pay—set the most you’re 
willing to pay for a click, as well as your 
daily budget 

■ Reach whom you like—your ad only 
shows up for people who search on the 
advertising terms you’ve chosen 

■ Pause at any time—there’s no minimum 
term or commitment, and you can make 
changes or adjustments anytime you like 

■ Your first $75 worth of ads is on us— 
just enter your coupon code at 
www.google.com/adwords/75offer 

V___ J 
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THE F(X) OF F/X 


ILM Turns 35 


From liquid faces to towering 
infernos, here’s how the 
effects shop rocks our retinas. 


H ollywood's penchant for visual wizardry goes back to black- 
and-white classics like The Thief of Bagdad and Metropolis, but 
no single f/x house has lent more reality to make-believe than 
George Lucas' Industrial Light & Magic. What started out as a 
ragtag cluster of artists cobbling together an epic space adven¬ 
ture has matured into a 15-time Oscar winner with some 250 film 
credits—the most recent being this summer's Iron Man 2. To 
celebrate 35 years of ILM, let's take a look back at some moments 
that have—ahem—“forced" their way into cinematic legend. 






q. Star Wars (1977)—Trench run 
into the Death Star To pull off the 
climactic finale in Star Wars, ILM com¬ 
mandeered its own parking lot. Effects 
artists sculpted a miniature Death Star 
surface out of urethane foam and card¬ 
board and shot it using a high-speed 
camera mounted on the bed of a mov¬ 
ing pickup truck. 

d . Al: Artificial Intelligence 
(2001)—Rouge City Directors work¬ 
ing with CG often have to imagine 
scenes in their mind’s eye—ILM helped 
Steven Spielberg see them on a laptop: 

Its previsualization system could show 
him how a shot would look before cam¬ 
eras rolled, crucial when working with 
vast CG environments like Rouge City. 

b . Terminator 2: Judgment Day 
(1991)—T-IOOO's passage through 
the bars To produce this signature 
bit of film villainy, ILM artists employed 
a proprietary texturing software called 

Make Sticky. It let them project 2-D 
effects onto a 3-D surface, creating the 
illusion of a liquid-metal robot assassin 
oozing through a grid of steel bars. 

e .Jarhead (2005)—Oil fires 

Problem: You can’t keep massive blazes 
going on set. Solution: The effects 
crew digitally stitched together a back¬ 
ground from hours of real fire footage. 
Then, instead of using greenscreens, ILM 
rotoscoped the soldiers and vehicles 
out of the studio-lot video and placed 
them into scenes of the actual fires. 

c. Jurassic Park (1993)—T-Rex 
attack Dinosaur movies used to rely 
on stop-mo animation or guys in rub¬ 
ber suits. For Jurassic Park, ILM artists 
created the first computer-generated 
dinos seen on celluloid. Using a 5-foot- 
tall model for reference, engineers 
spent months developing the textures 
needed for king-size photo-realism. 

f. Pirates of the Caribbean: At 
World’s End (2007)-Maelstrom 

The climax of the third Pirates called for 
an enormous ship-engulfing whirlpool, 
so Photoshop cocreator John Knoll 
supervised one of the largest fluid- 
dynamics sims ever processed: Artists 
rendered more than 15 billion gallons 
of water, and it was rad to the last drop. 



BONUS VIDEO 
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FOR PUBLIC CONSUMPTION 

Hittingthe Low Notes 


On his breakout album, 
music maker Flying Lotus 
gives techno a new life. 


TECHNO MUSIC is usually identified by—and loathed for—its monotonous thud of a 
beat. But music producer/artist Steven Ellison, better known by his rapidly multiply¬ 
ing fan base as Flying Lotus, is rescuing heavy electronica from jackhammer hell. His 
third album, Cosmogramma, throws sci-fi-style synthesizers, arcade game bleeps, soft 
vocals, and sweeping violins over drum-line samples and ’60s avant-garde jazz percus¬ 
sion. (No surprise that he cites his late great-aunt and -uncle Alice and John Coltrane 
as major influences.) The 26-year-old Angeleno’s ambitious reinvention of the glow- 
stick-swinging genre pretty much demands to be heard in a club, since the bass lines are 
so submarine deep your average laptop speakers can’t bring them to the surface. “It’s 
low-end music,” Ellison says. “The kind that makes the subwoofers go.” Your feet, too. 


TREASURETROVE 

A New Mecca 
for Memes 



OH, JANUARY 2010 — 
those were the good old 
days, when Photoshop¬ 
ping Tom Selleck next 
to waterfalls and vari¬ 
ous sandwiches made 
you something special. 
That's the tricky thing 
about memes like Sell¬ 
eck Waterfall Sand¬ 
wich though: Internet 
in-jokes have the life¬ 
span of a mayfly; no rea¬ 
sonable human with 
a day job can keep up. 
Which is why we appre¬ 
ciate Urlesque, a sort of 
Readers Digest of office 
time-sucks. The two- 
year-old site relies on 
civilian disciples and 
a staff of 15 “urlbots” 
who scour the Inter¬ 
net for the percolating 
lulz. They make it all too 
easy for you to sear your 
retinas on Liam Neeson 
commanding the release 
of “Surprised Kitty” in 
the latest Clash of the 
7Ytans-inspired par¬ 
ody. Before you know it, 
you’re not only caught 
up, you’re hooked on 
the Kraken. 
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Traveler 


TRUTH IN TRAVEL 


A STAR ALLIANCE MEMBER 




In today’s digital world, we know a place where exceptional personal service still rules. BusinessFirst® 
starts with priority check-in and boarding, followed by celebrity-chef inspired gourmet meals and 
sommelier-chosen premium wines. Relax in a big, comfortable sleeper seat, and indulge in a 
made-to-order ice cream sundae. BusinessFirst. Where high tech meets human touch. 

For reservations and information, go to continental.com. 


Continental’s BusinessFirst was rated best Trans-Atlantic Business Class among 
U.S. airlines in the 2009 Cond6 Nast Traveler Business Travel Awards. 


© 2010 Continental Airlines, Inc. 

IN AN ERA OF 
TOUCH TECHNOLOGY, 
WE ALSO OFFER 
THE HUMAN KIND. 

Rated #1 Trans-Atlantic Business Class among U.S. airlines. 
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FAN FAVORITE 

StarCraft Wars 

The videogame that 
became a spectator sport 
gets a hi-res upgrade. 




O atching your office shredder turn your credit card statement into angel- 
hair confetti? Satisfying. Witnessing an industrial shredder reduce a 
hot tub to tidy Tetris-like cubes? Epic. In 2006, SSI Shredding Systems 
launched the “Shred of the Month” Web video series to showcase its 
line of high-torque, heavy-duty demolition machines, but the compa¬ 
ny’s site has since become a destination for anyone who gets a kick out of seeing a 
300-horsepower Dual-Shear rotary beast devour tires, a bunch of shopping carts, or 
a steel drum filled with concrete. Then, of course, there’s the showstopper: The Pri- 
Max Primary Reducer’s massive cutters annihilate an old-school Asteroids arcade 
cabinet in just seven seconds. SSI even considers email requests, which recently 
resulted in the shredding of—what else—a feeble office shredder. Meta-shred! 


an audience of 12,000 turned 
out to watch the StarCraft finals 
at last year’s World Cyber Games. 
When Lee Jae-Dong, aka the God 
of Destruction, finally vanquished 
his opponent, a female admirer 
rushed the stage with a victory 
garland before security could 
escort her off. If a lo-res PC game 
released in 1998 can garner this 
sort of frenzy, fans are sure to 
go mad when StarCraft II: Wings 
of Liberty is released later this 
year. Or not. The sequel doesn’t 
reinvent the wheel—it’s still an 
ubercomplex, real-time strategy 
game casting players as sci-fi 
generals in charge of troops and 
resources. But hi-res graphics 
alone aren’t enough to win over 
some pro gamers. For one thing, 
they hate that StarCraft //elimi¬ 
nates local-area network play. 
(Translation: Even if competitors 
are mere feet from each other, 
they still need to log in to a cen¬ 
tral server.) Pace is also a concern. 
Real-time strategy geeks measure 
their micromanagement skills 
in APMs—actions per minute. 

Pro StarCrafters can handle 400 
APMs, and some suspected that 
StarCraft II would slow down 
the action so players could enjoy 
the lush scenery. Those fears 
have subsided since the game 
became available in beta, but the 
jury is still out. The World Cyber 
Games organization has yet to 
announce when it will adopt the 
sequel for tournament play. Just 
as pro tennis players needed 
time to make the adjustment from 
grass courts to hard ones, profes¬ 
sional StarCraft players will 
need time to come to grips with 
this upgrade to their workspace. 
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That's the Wonder of Samsung. 

Sports look like you're sitting in the front row. Your favorite movies 
leap off the screen. Introducing the Samsung 3D LED TV. A new dimensi 
in TV that brings the full 3D experience to your family room and makes 
watching TV way cooler than it's been in a long, longtime. 

Another way Samsung is Dedicated to Wonder. 


CMEP 




&2010 Samsung Electronics America, Inc All rights reserved. Samsung is a registered trademark of Samsung Electronics Co, Ltd. Screen image is simulated. 
Samsung 3D Active Glasses make the action come alive on Samsung 3D HDTVs Sold separately. 3D viewing experience depends on source of 3D content 


TURN ON TOMORROW 
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SIFTINGTHROUGHTHE OPTIONS 

GLASSES FOR GEEKS 


No one makes passes at nerds in bad glasses, so we focus-tested spectacles 
to find fab frames that will get you sexted, not nexted. 


o 

Urban Spectacles 
Roasted Rack of 
Lamb iund 
PERFECT FOR: The 
Entrepreneur Inking 
a Deal With Google 
geek frctor: The first 
ready-to-wear frames 
from custom crafter 
Urban Spectacles 
are hand-carved 
from tropical hard¬ 
wood, making them 
as solid and unique 
as your big idea. 
price: $750 and up 


o 

Oakley 

Rough House (uni) 
PERFECT FOR: The 
Avatar Fan geek 
frctor: They’re 
not marked made in 
pandora, but these 
laser-etched specs 
are lined with trade- 
marked “unobtain- 
ium” pads that get 
grippier with perspi¬ 
ration to hold steady 
on your soaking 
temples, price: $195 


e 

Adaptive Eyewear 
Adspecs (UNI) 
perfect for: The Ide¬ 
alist Hipster Survival 
Steampunk geek 
factor: Created 
for patients with no 
access to eye docs, 
Adspecs let you use 
hydraulic pressure 
for DIY lens-power 
adjustments. Limited 
availability outside 
the developing world 
magnifies appeal. 
PRICE: $15 


o 

Tom Ford TF5114 

1 WOMEN) 

PERFECT FOR: The 
Sex Blogger geek 
frctor: Navy blue 
accents subtly allude 
to your oh so pro¬ 
vocative oeuvre, but 
the sturdy acetate 
frames and metal¬ 
lic “T” on the temples 
mean you’ll be taken 
as seriously as the 
latest OK Cupid 
data visualization. 
PRICE: $405 


Moscot Hyman iund 
PERFECT FOR: The DIY 
Rocket Scientist geek 
FACTOR: MoSCOt’S 
tribute to Grandpa 
Hyman evokes ’60s- 
era Mission Control, 
where Poindexters 
were power players. 
Bonus: They’ll pro¬ 
tect your peepers 
when your MakerBot 
blows up in your 
face. price: $179 
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BLAST CHILLERS 


HD ROBOT CAMS 


COOKTOPS 


HANDHELD CAMERAS 


SALAMANDERS 


CONVECTION OVENS 


JIB CAMERAS 


ALTON BROWN 


PEDESTAL CAMERAS 


SEE FOOD 

TV Dinners 


Cooking gadgets and 
copious cameras com¬ 
bine for a visual feast. 


O he set designers of Iron Chef America have a 
raw task: translating a personal sensory experience 
into a spectator sport. Though the series has been 
on our menu for six years (preceded by six more in 
Japan), the set changes every season to incorporate new technol¬ 
ogies and trends in food wizardry. The key, explains art director 
Arthur Chadwick, who will serve on his ninth tour of duty for the 
US show this month, is “getting right up into the action.” Action 
requires cameras, and cameras require room to maneuver. That's 
a tall order when you're already fitting two kitchens, seating for 
50-plus audience members, three judges, and host Alton Brown 
into a small studio above New York's Chelsea Market. The Iron 
Chef solution: Make the cameras part of the show. From his iMac- 
powered perch, Brown acts as a sort of real-time director, con¬ 
stantly selecting from a pantry of lenses that can capture anything 
from a superwide angle to a macroshot showing every freckle on 
a rare truffle's cap. Here's how all the ingredients come together. 


PLAY // SPECTACLE // FOOD // 


HD Robot Cameras 

Two remote-controlled 
Panasonic HC1500HD 
cameras zip across 
the stage on tracks 
suspended 17 feet in 
the air. They capture 
overhead shots of 
the prep area. 

Cooktops 

Kitchens need fire, and 
ICA’s cooking gladia¬ 
tors have plenty, thanks 
to both a six-element, 
15,000-BTU Viking 
Range and a smolder¬ 
ing 27,500-BTU Viking 
Wok burner. 

Handheld Cameras 

Four cameramen roam 
the set with Thomson 
LDK6000 hi-def cam¬ 
eras. These itinerant 
shooters capture key 
food close-ups. 

Pedestal Cameras 

Ped cams provide 
head-on shots of the 
chefs. They can tele¬ 
scope from 56 to 18 
inches tall and, despite 
weighing 380-plus- 
pounds, are easy to 
maneuver. 


Jib Cameras 

Two 15-foot Stanton 
Jimmy Jib Mini Cranes, 
fitted with the same 
Thompson rigs the 
cameramen tote, cap¬ 
ture wide-angle foot¬ 
age of the whole setup. 

Salamanders 

No, they’re not the 
show’s pet lizards. 
They’re ovens with no 
door, and each team 
gets one. The Sodir 
SEM-60 uses four 
quartz heating ele¬ 
ments to carmelize, 
melt, brown, and broil. 

Convection Ovens 

Unevenly cooked food 
could tarnish even an 
Iron Chef’s rep. The 
internal fan in the 
Garland MCO-E-5 cir¬ 
culates hot air for con¬ 
sistent temperatures 
between 150 and 500 
degrees Fahrenheit. 

Blast Chillers 

The Cleveland ZX105A 
can cool broth from 200 
degrees to 37 degrees 
in 90 minutes. Too bad 
the chefs have only 60. 
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love 


Calendar 


Photos 


YouTube 


Stocks 


Weather 


Clock 


Calculator 


Voice Memos Notes 


Settings 


Safari 


Phone 


Introducing the Powermat™ Wireless Charging System for iPhone. Our protective 
receiver case and charging mat alloiu you to simply drop and charge, instead of 
plugging and unplugging, lose the cords™ and set your iPhone free. 


POWERMAT 

WIRELESS CHARGING 


For a list of retailers, please visit iiimiu.poujermat.com or txt: UNWIR6 to 53016. 


© 2010 Powermat USA, LLC. All rights reserved. Powermat name and logo are trademarks of Powermat Ltd. All rights reserved. Additional brands, company names and trademarks are the propc rty 
of their respective owners. Powermat USA, LLC. is not endorsed by, sponsored by, affiliated with or otherwise authorized by any of the aforementioned companies. Message and data rates may ap| )ly. 
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DO THIS PUZZLE 

The Ultimate Blockbuster 


instructions The Hollywood trades are buzzing about an upcoming big- 
screen mega-epic. The title is a little unwieldy though, as it contains the names 
of all the other flicks from which it shamelessly steals elements. See if you 
can piece it together from the snippet of screenplay on the right. The com¬ 
plete title is below, labeled with the number of letters in each missing word. 


SCENE DESCRIPTION Cut to 

an ocean liner breaking 
in half over Devil’s Tower 
as a shower-killing horde 
of face-hugging toons 
dance with umbrellas held 
by an outmanned Greek 
army on a toy-store piano 
that turns into a robot on 
D-day in 48 hours. 



SOLUTION 

wired, com/magazin e/decode 


THE _ _ _ _ _ _ 

7 5 10 2 3 5 



WITH _ _ _ _ _ 

3 3 12 6 7 



DOCUMENTING DISASTER 

What the Frack? 


in your standard summer 
flick, orange fireballs shoot 
out of a giant robot—not a 
kitchen faucet. But in the 
documentary Gasland (pre¬ 
miering on HBO in June), 
filmmaker Josh Fox reveals 
how a hydraulic-extraction 
process called fracking- 
using high-pressure hoses 
to blast methane from 
fractures in the earth —is a 
threat to the nation’s water 
supply. In one Colorado town, 
the wells are so contami¬ 
nated that a flick of a Bic sets 
tap water ablaze. Which 
means natural gas compa¬ 
nies’ claims about “clean 
energy” might just be a lot 
of hot air. —Nancy Miller 


// SCREENGRRB // • 



text MikeSelinker 


// RSK A RECOMMENDATION ENGINE // • 


COMPUTER-GENERATED ADVICE 



Artificial Intelligence 


I am so getting an iPad. What 
movies will look best on it? 

Hardware analysis of iPad indi¬ 
cates 4:3 aspect ratio. 100 percent 
of recent 2-D best-picture nomi¬ 
nees shot in widescreen 1.85:1 or 
2.35:1. Letterboxing imminent! 
Anticipate black stripes above 
and below active viewing field. 
For most efficient utilization of 
display, locate films shot in 1.37:1. 
Categories with best selection of 
1.33:1 or 1.37:1 films: made-for-TV 
and pre-1953. Content analysis: 
SFW versus NSFW - 95.65 per¬ 
cent to 4.35 percent. Recom¬ 
mendation: Dawn: Portrait of a 
Teenage Runaway and The Mal¬ 
tese Falcon will deliver optimal 
viewing satisfaction. 

I’m debating outing my guilty 
pleasure: Taylor Swift. Is using 
“You Belong With Me” as a 
ringtone too much, too fast? 

Based on Boolean search meth¬ 
odology, “Taylor Swift” AND 
“lame” yields 349,000 results. 
“Taylor Swift” AND “ironic” 
produces 95,800. Recommen¬ 
dation: Begin with less public 
mode of self-expression- 
follow on Twitter. 



I always go to Comic-Con as Spider-Man. So does 
everyone else! This year, I not only want to make 
sure people notice my costume, I want them to 
know it’s me. Who should I be? Scan of Flickr indi¬ 
cates most-photographed cosplay outfits: Princess 
Leia, Wonder Woman. ALERT: High skin-to-fabric 
ratio. If male, consider more recent characters. Comic- 
Con media coverage from 2005 to 2009 includes high 
proportion of references to blockbusters. Statisti¬ 
cally significant summer 2010 buzz detected for The 
Twilight Saga: Eclipse, The Last Airbender, and The 
A-Team. Google Trend data: “Vampires” down 4.16 
percent in 2010. M. Knight Shyamalan box office totals: 
down 63 percent since 1999. recommendation: 
Dress as A-Team character Sergeant Bosco Albert Bar- 
acus, aka B. A. Baracus, aka Bad Attitude, aka Mr. T. 
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3.5L 365-HORSEPOWER V6' All-Wheel Drive with Engine- and Brake-Activated Traction Contr ol 
Real Dual Exhaust with chromed exhaust tips premium sho-excl.usive shocks, springs and Stabilizer bars TWin Turbos 

ECOBOOST Tec SRI Rear Suspension 6-Speed SelecSShift Automatic- t ransmission with paddle shut ac t hr otton 

Direct Fuel Injection Mou th-Wateringiy Flat Torque Curve 

350 LB.-FT. OF TORQUE* Aluminum pedals Optional 20-inch aluminum wheels 


THE WORLD’S FIRST 365-HP TWIN-TURBO DIRECT-INJECTION V6. 

FOR MORE INFORMATION, PRESS ACCELERATOR. 

You’ll quickly-and we mean quickly-discover that you can have maximum torque in a mouth-wateringly flat plateau 
all the way from 1,500 to 5,000 RPM. That’s EcoBoost™ technology: A V6 engine with all the potency of a V8. 

Experience the most innovative full-size sedan in America** 


INTRODUCING THE NEW 

TAURUS SHO 



Drive one. 

fordvehicles.com 



YOUR OWN PERSONAL TOUR 

This “tag” allows you to view product demos right on your mobile phone. 

Simply open your phone’s browser and download the free app at gettag.mobi or text “Tag” to 
4F0RD. Then follow the directions to scan or snap this tag to see features come to life. 

Scan this tag or text EcoBoost to 4F0RD. + 
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Light Show 


Looking for a garment with star power? 
Call Moritz Waldemeyer. 


O hen bono needs a laser-studded jacket or 
Rihanna requires an exploding dress, they call 
mechatronics wizard Moritz Waldemeyer, who 
has designed stage wear for everyone from Imo¬ 
gen Heap (a Twitter dress) to OK Go (guitars with a fiber-optic 
pelt). “A lot of the time, they don't know what they want at 
first," Waldemeyer says of his clients. The task is simply to build 
larger-than-life effects that will leave audiences astonished. 

Waldemeyer shapes his high-impact creations to reflect the 
performer's personality. So for Bono, he wanted something 
that would bathe the audience in the rock god’s beatific aura. 
Result: clothing with frickin' laser beams. 

But when he's working with a band like OK Go, “pretty 
much anything goes, because they're much more quirky," 
he says. “We visit a bar and have a drink and a laugh, and 
then we talk about crazy ideas." For them he built those 
glowing-fur guitars—in collaboration with Fendi—as well 
as jackets with LED panels on the back that scroll and spell 
out the group's name and other messages. 


Since many of his ensembles use 
hardware in ways that manufactur¬ 
ers never imagined, Waldemeyer 
has to do a little hacking: When 
he was working on a gown for 
Brit songstress Heap, he wanted 
to rig an iPod touch in her purse to 
relay tweets from fans straight to 
an LED collar. “We had to be quite 
sneaky, because Apple doesn't give 
you access to the serial port," he 
says. So he coded a protocol to 
route information from the audio 
jack. “If anybody at Apple reads 
this—please, can we just have 
the bloody serial port?" Walde¬ 
meyer pleads. “We'll make really 
cool projects with your hardware 
if you let us." Good luck with that. 




Electronica 
Band 
Ratatat 
Blasts Off 



on the indie scene, 
guitar solos are often 
spurned as self- 
aggrandizing indul¬ 
gences best paired 
with teased hair, fly¬ 
ing roundhouse kicks, 
and decades pre¬ 
ceded by the number 
19. Not so for Brook¬ 
lyn electronica duo 
Ratatat. On LP4, 
out June 8, it's clear 
that big licks can still 
be cool—as long as 
they’re served over 
scratchy samples, 
chest-rattling beats, 
and a United Nations 
of instruments, from 
Iranian drums to 
Japanese strings. 

The result is an 
album that demands 
to be pumped 
through massive 
speakers. “We put a 
lot of time into mak¬ 
ing sure each sound is 
really rich," says Evan 
Mast, half of Ratatat. 
“You have to listen 
to it really loud— 
not on those shitty 
white iPod earbuds." 
Roundhouse kicks 
optional. To hear a 
new Ratatat track, 
check out the Wired 
Playlist on iTunes and 
at Wired.com. 
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Disruption happens. A technology 
breakthrough. A shift in consumer demand. 
A rise, or fall, in a critical market. Any of these 
can rewrite the future of a company—or 
a whole industry. If you haven’t faced this 
moment, you will soon. It’s time to change 
the way you run your business. Now what? 
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LET’S GET PERSONAL 


Exercising, cooking, and traveling together 
as a family is an adventure! Get a personalized 
fitness routine, a customized recipe or build your 
own family getaway with the Kia Sorento family 
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MANAGE YOUR WIRED WORLD ONLINE. 
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HUMAN SPECTACLE 


THE RUSSELL BRAND 1 



Y! 


O p e c t a c l e : Just the sound of it makes you feel small. Who are you, 
puny human, in a world where whole other worlds are plausibly 
rendered and summarily smashed in the course of an average mati¬ 
nee? But there’s another kind of spectacle—the kind your mother 
warned you never to make of yourself—and it might be the more potent of the 
two. After all, what excites us more, a clip of War Machine wreaking digital 
destruction or a candid peek inside the world of a heedlessly bizarre individ¬ 
ual? And here I direct your attention to my case study: Russell Brand, patron 
saint of human spectacle, i He’s best known to American audiences as the 


louche rocker-reptile Aldous Snow in the 
film Forgetting Sarah Marshall ; other roles 
include Ribald British Metrosexual on Letter- 
man and Limey Ass Who Insulted the Jonas 
Brothers' Promise Rings. Don't know him? 
You will. But for now, what you need to know 
is that all of these characters are Brand, a 
former addict with a monster rock coif and 
a childlike stream-of-offensiveness delivery. 
If he's capable of (or interested in) playing 
anything else, we've yet to see evidence of it. 
In the Sarah Marshall spinoff Get Him to the 
Greek , out in June, he reprises his role as his 
own alter ego, Snow. After that, he'll take on 
the boozy/manic title characters in remakes 
of Arthur and Drop Dead Fred. No stretches 
there, unless you count his leather pants. 

IMDb says he's an actor, but Brand's real 
brand is Brand—a raffish English hound 
around whom the musk of transgression 
hovers like Axe mist. At 35, he's already 


written two confessional, anatomically 
correct memoirs enshrining a drug-swept 
youthscape of nonstop chemistry experi¬ 
ments and compulsive sex, from which he's 
reportedly recovered but for which he'll 
never apologize. He invites us to monitor 
his sobriety with amusement and extreme 
skepticism: In Sarah Marshall, he encour¬ 
aged producer Judd Apatow to play his char¬ 
acter's addiction and recovery for laughs. 
Now, as an off-the-wagon version of Snow 
in Greek, Brand seems to relish the moral 
twilight of re-creating his unsober former 
self on film—and raising the question of 
whether he's a Methodone actor. “Writing 
the [memoirs] was about drawing a line—if 
you'll forgive the parlance—under my drug- 


related experiences," he told The 
New York Times, circa Sarah Mar¬ 
shall. “The opportunity to revisit it 
without the consequences is excit¬ 
ing. I might even find a way of jus¬ 
tifying using actual drugs.” 

Brand may say he's drawing a 
line, but he's really erasing one. 
That's what sets his species of 
human spectacle apart from the 
Gagas, the Borats, and the endless, 
hapless legions of half-cynical, 
half-sad reality stars: Brand is 
pure spectacle, unmediated by 
drama, pageantry, or calculation. 
Leather trousers and limitless con¬ 
quests aside, let's face it—dude's 
a spaz. What Brand does when he 
moons the media fisheye is nei¬ 
ther as stagy as performance art 
nor as simple as attention seeking: 
He seems to be aspiring, however 
clumsily, to an ideal embodied by 
Kerouac (about whom Brand has 
made an admiring documentary): 
becoming the narrative. It's some¬ 
thing that can't be accomplished 
consciously or intentionally. Like 
penicillin or MTV's 16 and Preg¬ 
nant, some things are just happy accidents. 

When you think about it, there's really no 
contest between digital and human specta¬ 
cles. Would we give two rivets about the Iron 
Man suit if Robert Downey Jr.—and all of his 
considerable talents and well-documented 
misadventures—weren't inside it? Who 
could play his nemesis, matching him foible 
for foible, but the great, glandular wreck of 
a flesh-effect that is Mickey Rourke? Untidy 
humanity, with pixels on the side, is the for¬ 
mula that works best. Brand should abso¬ 
lutely be the next thing James Cameron slaps 
his performance-capture harness on. As long 
as he remembers to wash it afterward. QQ 
/////////////////M 
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CHAOS THEORY 

In The Shallows, author Nicholas Carr argues 
that the riot of information from the Internet 
shatters our focus and rewires our brain. 



DURING THE WINTER OF 2007, 
a UCLA professor of psychiatry 
named Gary Small recruited 
six volunteers—three experi¬ 
enced Web surfers and three 
novices—for a study on brain 
activity. He gave each a pair of 
goggles onto which Web pages 
could be projected. Then he slid 
his subjects, one by one, into the 
cylinder of a whole-brain mag¬ 
netic resonance imager and told 
them to start searching the Internet. As they 
used a handheld keypad to Google various 
preselected topics—the nutritional ben¬ 
efits of chocolate, vacationing in the Gala¬ 
pagos Islands, buying a new car—the MRI 
scanned their brains for areas of high acti¬ 
vation, indicated by increases in blood flow. 


The two groups showed marked differences. Brain activity of the experienced surfers was 
far more extensive than that of the newbies, particularly in areas of the prefrontal cortex 
associated with problem-solving and decisionmaking. Small then had his subjects read 
normal blocks of text projected onto their goggles; in this case, scans revealed no signifi¬ 
cant difference in areas of brain activation between the two groups. The evidence sug¬ 
gested, then, that the distinctive neural pathways of experienced Web users had developed 
because of their Internet use. 
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The most remarkable result of the experi¬ 
ment emerged when Small repeated the tests 
six days later. In the interim, the novices had 
agreed to spend an hour a day online, search¬ 
ing the Internet. The new scans revealed that 
their brain activity had changed dramatically; 
it now resembled that of the veteran surfers. 
“Five hours on the Internet and the naive sub¬ 
jects had already rewired their brains,” Small 
wrote. He later repeated all the tests with 18 
more volunteers and got the same results. 

When first publicized, the findings were 
greeted with cheers. By keeping lots of brain 
cells buzzing, Google seemed to be mak¬ 
ing people smarter. But as Small was care¬ 
ful to point out, more brain activity is not 
necessarily better brain activity. The real 
revelation was how quickly and extensively 
Internet use reroutes people's neural path¬ 
ways. “The current explosion of digital tech¬ 
nology not only is changing the way we live 
and communicate,” Small concluded, “but is 
rapidly and profoundly altering our brains.” 

What kind of brain is the Web giving us? 


That question will no doubt be the subject of 
a great deal of research in the years ahead. 
Already, though, there is much we know or can 
surmise—and the news is quite disturbing. 
Dozens of studies by psychologists, neuro¬ 
biologists, and educators point to the same 
conclusion: When we go online, we enter an 
environment that promotes cursory reading, 
hurried and distracted thinking, and super¬ 
ficial learning. Even as the Internet grants 
us easy access to vast amounts of informa¬ 
tion, it is turning us into shallower thinkers, 
literally changing the structure of our brain. 


back in the 1980s, when schools began 
investing heavily in computers, there was 
much enthusiasm about the apparent advan¬ 
tages of digital documents over paper ones. 
Many educators were convinced that intro¬ 
ducing hyperlinks into text displayed on 
monitors would be a boon to learning. 
Hypertext would strengthen critical think¬ 


ing, the argument went, by enabling stu¬ 
dents to switch easily between different 
viewpoints. Freed from the lockstep reading 
demanded by printed pages, readers would 
make all sorts of new intellectual connec¬ 
tions between diverse works. The hyperlink 
would be a technology of liberation. 

By the end of the decade, the enthusi¬ 
asm was turning to skepticism. Research 
was painting a fuller, very different pic¬ 
ture of the cognitive effects of hypertext. 
Navigating linked documents, it turned 
out, entails a lot of mental calisthenics- 
evaluating hyperlinks, deciding whether 
to click, adjusting to different formats— 
that are extraneous to the process of read¬ 
ing. Because it disrupts concentration, such 
activity weakens comprehension. A1989 
study showed that readers tended just to 
click around aimlessly when reading some¬ 
thing that included hypertext links to other 
selected pieces of information. A 1990 
experiment revealed that some “could not 
remember what they had and had not read.” 
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Even though the World Wide Web has made 
hypertext ubiquitous and presumably less 
startling and unfamiliar, the cognitive prob¬ 
lems remain. Research continues to show 
that people who read linear text comprehend 
more, remember more, and learn more than 
those who read text peppered with links. In 
a 2001 study, two scholars in Canada asked 
70 people to read “The Demon Lover,” a short 
story by Elizabeth Bowen. One group read 
it in a traditional linear-text format; they'd 
read a passage and click the word next to 
move ahead. A second group read a version in 
which they had to click on highlighted words 
in the text to move ahead. It took the hyper¬ 
text readers longer to read the document, 
and they were seven times more likely to say 
they found it confusing. Another researcher, 
Erping Zhu, had people read a passage of 
digital prose but varied the number of links 
appearing in it. She then gave the readers 


a multiple-choice quiz and had them write 
a summary of what they had read. She found 
that comprehension declined as the number 
of links increased—whether or not people 
clicked on them. After all, whenever a link 
appears, your brain has to at least make the 
choice not to click, which is itself distracting. 

A 2007 scholarly review of hypertext 
experiments concluded that jumping 
between digital documents impedes under¬ 
standing. And if links are bad for concen¬ 
tration and comprehension, it shouldn't be 
surprising that more recent research sug¬ 
gests that links surrounded by images, videos, 
and advertisements could be even worse. 

In a study published in the journal Media 
Psychology, researchers had more than 100 
volunteers watch a presentation about the 
country of Mali, played through a Web 
browser. Some watched a text-only ver¬ 
sion. Others watched a version that incor¬ 
porated video. Afterward, the subjects were 


quizzed on the material. Compared to the 
multimedia viewers, the text-only view¬ 
ers answered significantly more questions 
correctly; they also found the presentation 
to be more interesting, more educational, 
more understandable, and more enjoyable. 


the depth of our intelligence hinges 
on our ability to transfer information from 
working memory, the scratch pad of con¬ 
sciousness, to long-term memory, the mind's 
filing system. When facts and experiences 
enter our long-term memory, we are able 
to weave them into the complex ideas that 
give richness to our thought. But the passage 
from working memory to long-term memory 
also forms a bottleneck in our brain. Whereas 
long-term memory has an almost unlimited 
capacity, working memory can hold only a 


relatively small amount of information at 
a time. And that short-term storage is frag¬ 
ile: A break in our attention can sweep its 
contents from our mind. 

Imagine filling a bathtub with a thimble; 
that's the challenge involved in moving infor¬ 
mation from working memory into long-term 
memory. When we read a book, the informa¬ 
tion faucet provides a steady drip, which we 
can control by varying the pace of our read¬ 
ing. Through our single-minded concentra¬ 
tion on the text, we can transfer much of the 
information, thimbleful by thimbleful, into 
long-term memory and forge the rich asso¬ 
ciations essential to the creation of knowl¬ 
edge and wisdom. 

On the Net, we face many information fau¬ 
cets, all going full blast. Our little thimble 
overflows as we rush from tap to tap. We trans¬ 
fer only a small jumble of drops from different 
faucets, not a continuous, coherent stream. 

Psychologists refer to the information 


flowing into our working memory as our 
cognitive load. When the load exceeds our 
mind's ability to process and store it, we're 
unable to retain the information or to draw 
connections with other memories. We can't 
translate the new material into conceptual 
knowledge. Our ability to learn suffers, and 
our understanding remains weak. That's 
why the extensive brain activity that Small 
discovered in Web searchers may be more 
a cause for concern than for celebration. It 
points to cognitive overload. 

The Internet is an interruption system. 
It seizes our attention only to scramble it. 
There's the problem of hypertext and the 
many different kinds of media coming at 
us simultaneously. There's also the fact 
that numerous studies—including one that 
tracked eye movement, one that surveyed 
people, and even one that examined the hab¬ 
its displayed by users of two academic data¬ 
bases—show that we start to read 
faster and less thoroughly as soon 
as we go online. Plus, the Internet 
has a hundred ways of distracting 
us from our onscreen reading. Most 
email applications check automati¬ 
cally for new messages every five or 
10 minutes, and people routinely 
click the Check for New Mail button 
even more frequently. Office workers often 
glance at their inbox 30 to 40 times an hour. 
Since each glance breaks our concentration 
and burdens our working memory, the cog¬ 
nitive penalty can be severe. 

The penalty is amplified by what brain sci¬ 
entists call switching costs. Every time we 
shift our attention, the brain has to reorient 
itself, further taxing our mental resources. 
Many studies have shown that switching 
between just two tasks can add substantially 
to our cognitive load, impeding our think¬ 
ing and increasing the likelihood that we'll 
overlook or misinterpret important infor¬ 
mation. On the Internet, where we gener¬ 
ally juggle several tasks, the switching costs 
pile ever higher. 

The Net's ability to monitor events and 
send out messages and notifications auto¬ 
matically is, of course, one of its great 
strengths as a communication technology. 
We rely on that capability to personalize 
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the workings of the system, to program the 
vast database to respond to our particu¬ 
lar needs, interests, and desires. We want 
to be interrupted, because each interrup¬ 
tion-email, tweet, instant message, RSS 
headline—brings us a valuable piece of infor¬ 
mation. To turn off these alerts is to risk feel¬ 
ing out of touch or even socially isolated. 
The stream of new information also plays 
to our natural tendency to overemphasize 
the immediate. We crave the new even when 
we know it's trivial. 

And so we ask the Internet to keep inter¬ 


rupting us in ever more varied ways. We will¬ 
ingly accept the loss of concentration and 
focus, the fragmentation of our attention, 
and the thinning of our thoughts in return for 
the wealth of compelling, or at least divert¬ 
ing, information we receive. We rarely stop 
to think that it might actually make more 
sense just to tune it all out. 


THE MENTAL CONSEQUENCES of OU1* 

online info-crunching are not universally 
bad. Certain cognitive skills are strength¬ 
ened by our use of computers and the Net. 
These tend to involve more primitive mental 
functions, such as hand-eye coordination, 
reflex response, and the processing of visual 
cues. One much-cited study of videogaming, 
published in Nature in 2003, revealed that 
after just 10 days of playing action games 
on computers, a group of young people had 
significantly boosted the speed with which 
they could shift their visual focus between 
various images and tasks. 

It's likely that Web browsing also 
strengthens brain functions related to fast- 
paced problem-solving, particularly when 
it requires spotting patterns in a welter 
of data. A British study of the way women 


search for medical information online indi¬ 
cated that an experienced Internet user 
can, at least in some cases, assess the trust¬ 
worthiness and probable value of a Web page 
in a matter of seconds. The more we practice 
surfing and scanning, the more adept our 
brain becomes at those tasks. (Other aca¬ 
demics, like Clay Shirky, maintain that the 
Web provides us with a valuable outlet for a 
growing “cognitive surplus”; see page 128.) 

But it would be a serious mistake to look 
narrowly at such benefits and conclude that 
the Web is making us smarter. In a Science 


article published in early 2009, prominent 
developmental psychologist Patricia Green¬ 
field reviewed more than 40 studies of the 
effects of various types of media on intelli¬ 
gence and learning ability. She concluded 
that “every medium develops some cog¬ 
nitive skills at the expense of others.” Our 
growing use of the Net and other screen- 
based technologies, she wrote, has led to 
the “widespread and sophisticated develop¬ 
ment of visual-spatial skills.” But those gains 
go hand in hand with a weakening of our 
capacity for the kind of “deep processing” 
that underpins “mindful knowledge acqui¬ 
sition, inductive analysis, critical thinking, 
imagination, and reflection.” 

We know that the human brain is highly 
plastic; neurons and synapses change as cir¬ 
cumstances change. When we adapt to a new 
cultural phenomenon, including the use of 
a new medium, we end up with a different 
brain, says Michael Merzenich, a pioneer 
of the field of neuroplasticity. That means 
our online habits continue to reverberate in 
the workings of our brain cells even when 
we’re not at a computer. We’re exercising 
the neural circuits devoted to skimming and 
multitasking while ignoring those used for 
reading and thinking deeply. 

Last year, researchers at Stanford found 


signs that this shift may already be well 
under way. They gave a battery of cognitive 
tests to a group of heavy media multitaskers 
as well as a group of relatively light ones. 
They discovered that the heavy multitaskers 
were much more easily distracted, had sig¬ 
nificantly less control over their working 
memory, and were generally much less able 
to concentrate on a task. Intensive multi¬ 
taskers are “suckers for irrelevancy,” says 
Clifford Nass, one professor who did the 
research. “Everything distracts them.” Mer¬ 
zenich offers an even bleaker assessment: As 
we multitask online, we are “train¬ 
ing our brains to pay attention to 
the crap.” 


THERE’S NOTHING WRONG with 
absorbing information quickly 
and in bits and pieces. We’ve always 
skimmed newspapers more than we’ve read 
them, and we routinely run our eyes over 
books and magazines to get the gist of a 
piece of writing and decide whether it war¬ 
rants more thorough reading. The ability to 
scan and browse is as important as the abil¬ 
ity to read deeply and think attentively. The 
problem is that skimming is becoming our 
dominant mode of thought. Once a means 
to an end, a way to identify information for 
further study, it’s becoming an end in itself— 
our preferred method of both learning and 
analysis. Dazzled by the Net’s treasures, we 
are blind to the damage we may be doing to 
our intellectual lives and even our culture. 

What we’re experiencing is, in a metaphor¬ 
ical sense, a reversal of the early trajectory 
of civilization: We are evolving from culti¬ 
vators of personal knowledge into hunters 
and gatherers in the electronic data forest. In 
the process, we seem fated to sacrifice much 
of what makes our minds so interesting. HQ 

/////////////////M^^ 

Adapted from The Shallows: What the 
Internet Is Doing to Our Brains, copy¬ 
right ©2010 Nicholas Carr to be published 
by W. W. Norton and Company in June. 
Nicholas carr (ncarr@mac.com) is 
also the author of The Big Switch and 
Does IT Matter? 


Media multitaskers are suckers 
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THETRAFFICCOP 

Only one man can end gridlock in Manhattan: 
Charles Komanoff, Excel vi rtuoso. 



Komanoff says he has the solution to 
New York’s congestion problem—and 
he’s got the math to prove it. 

And to do that he needs data. Lots of data. 

Which is why even the shortest walk can turn into an hours-long fact-finding mission. 

When he finally gets back to his office, Komanoff will use this interview to inform his 
magnum opus, the Balanced Transportation Analyzer, an enormous Excel spreadsheet 
that he's been building for the past three years. Over the course of about 50 worksheets, 
the BTA breaks down every aspect of New York City transportation—subway revenues, 
traffic jams, noise pollution—in an attempt to discover which mix of tolls and surcharges 
would create the greatest benefit for the largest number of people. 


the walk to Charles Rom¬ 
anoff's favorite lunch spot, a 
patisserie two blocks from his 
office in Manhattan's Financial 
District, usually takes a couple 
of minutes. But on this December 
afternoon, Komanoff has spot¬ 
ted a truck from the grocery- 
delivery service FreshDirect. 

His eyes widen and his steps 
quicken as he approaches the 
orange and green refrigerated 
vehicle. Within seconds, he's 
peppering the driver—politely 
but insistently—with ques¬ 
tions. What route did you take 
to get here? How many deliv¬ 
eries do you make per trip? 

How often do you double- 
park? Do you leave the engine running? 

Komanoff assures the driver that he is 
not a corporate spy. He's a traffic expert 
who has taken up the Borgesian task of re¬ 
creating, in precise detail, the economic and 
environmental impact of every single car, 
bus, truck, taxi, train, subway, bicycle, and 
pedestrian moving around New York City. 
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Ebb and Flow: A Day in the Life of Manhattan Traffic 

Charles Komanoff has spent three years building a model of the traffic patterns in New York City. The 
result is an exhaustive accounting of every mile traveled, every slowdown encountered, and every hour 
wasted. Below, a rundown of traffic on an average weekday in Manhattan’s central business district. 


Total vehicle miles: 3,767,161 

Delays and Associated Costs 

for Each Additional Vehicle 

11 pm-5 am: 

5 am-6 am: 

6 am-9 am: 

9 am-10 am: 

10 am-2 pm: 

2 pm-8 pm: 

8 pm-11 pm: 


Most Congested Areas 
in Manhattan 


1.64 hrs//$65 
1.99 hrs//$79 

3.66 hrs//$145 
3.14 hrs//$125 
2.77 hrs//$110 
4.03 hrs//$160 


2.67 hrs//$106 


Proportion of Miles Traveled 

by Vehicle Type 



■ Auto, work 20.6% 

■ Auto, nonwork 15.1% 

■ Auto, through trips 23.6% 

■ Taxis 33.3% 

■ Trucks 6.1% 

■ Buses 1.3% 

Average Speed 

By Time of Day 


11 pm-5 am: 

5 am-6 am: 

6 am-9 am: 

9 am-10 am: 

10 am-2 pm: 
2 pm-8 pm: 
8 pm-11 pm: 


mmm 23.64 mph 
20.42 mph 
7.03 mph 
9.06 mph 
• 11.68 mph 
6.78 mph 
m 13.37 mph 
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Romanoff’s spreadsheet, which he has 
posted online, calculates how new fees and 
changes to existing tolls affect traffic at dif¬ 
ferent times of day. It calculates which costs 
are borne by city dwellers and which by sub¬ 
urbanites. It calculates how long it takes pas¬ 
sengers to dig for change and board buses. 
And it allows any user to adjust dozens of 
different variables—from taxi surcharges 
to truck tolls—and measure their impact. 
The result is a kind of statistical Sim City, an 
opportunity to play God (or at least Robert 
Moses) and devise the perfect traffic policy. 

Komanoff is a dyed-in-the-wool stats geek, 
and the BTA demonstrates his faith in data. 


By measuring the problem—the amount of 
time and money lost in traffic every year— 
we can begin to solve it, he says. We can 
turn the knobs on the entire transportation 
system to maximize efficiency. Romanoff’s 
model suggests a world in which everything 
from subway fares to bridge tolls can be pre¬ 
cisely tuned throughout the day, allowing 
city planners to steer traffic flow as quickly 
and smoothly as a taxi driver tooling his cab 
down Broadway on a quiet Sunday morning. 

It’s hard for Komanoff—a fit, if slightly 
unkempt, 62-year-old—to conceal his pride 
in this spreadsheet. "It’s a mansion with 50 
rooms, and each one relates to all the others,” 


says Komanoff, who shares his Tribeca apart¬ 
ment with his wife, two kids, and a Steinway 
piano. “Maybe this is how Mozart felt when 
he was scoring Don Giovanni .” 

Romanoff’s masterpiece has impressed 
municipal traffic planners from New York to 
Paris to Guangzhou, China. “Charlie has cre¬ 
ated the first believable model of the impact 
of pricing on transportation choices,” says 
Sam Schwartz, a former New York City traf¬ 
fic commissioner who actually coined the 
word gridlock. 

It’s also the most ambitious effort yet to 
impose mathematical rigor and predictabil¬ 
ity on an inherently chaotic phenomenon. 
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Despite decades of attempts to curb delays— 
adding lanes to highways, synchronizing 
traffic lights—planners haven't had much 
success at unsnarling gridlock. A study by 
the Texas Transportation Institute found 
that in 2007, metropolitan-area drivers in 
the US spent an average of 36 hours stuck in 
traffic—up from 14 hours in 1982. 

But the BTA, Komanoff says, will finally 
allow engineers to model the effects of pro¬ 
posed transportation policies in realistic 
detail. He translates all traffic impacts— 
delays, collisions, injuries, air pollution— 
into dollars and cents; that way, it's easy for 
users to compare the benefits and costs of 
different plans. He has even come up with a 
plan of his own that would, according to his 
calculations, collect $1.3 billion in motor¬ 
ist tolls per year—all of which would be 
spent on improving public transit—and save 
$2.5 billion in time costs by reducing delays. 
To that, add $190 million from decreased 
mortality as a result of making streets more 
bicycle- and pedestrian-friendly, $83 million 
in collision damage reduction, and $34 mil¬ 
lion in lower C0 2 emissions. 

But there's one aspect of Komanoff's plan 
that his spreadsheet can't help with: how 
to put it into practice. Americans hate the 
idea of paying to drive on public roads. No 
US city has succeeded at passing any plan 
remotely like Romanoff's. And the response 
from New York City's Department of Trans¬ 
portation has been tepid at best. Komanoff 
may have created a vision of the traffic sys¬ 
tem of the future, but he's still stuck with 
the government and politics of the present. 


komanoff's life has been driven by two 
passions: cycling and data. Naturally, he has 
combined them in another spreadsheet, one 
that logs every mile he has biked since Janu¬ 
ary 1,2001. The very act of entering the data, 
Komanoff says, keeps him motivated to ride 
everywhere, even in the rain and snow. “I want 
to be able to enter the miles," he says. He ends 
up inputting about 3,000 of them every year. 

A bearded former antiwar activist, Kom¬ 
anoff grew up in a liberal enclave of Long 
Island and studied mathematics and eco¬ 


nomics at Harvard. In 1973, he analyzed a 
proposed hydroelectric facility in upstate 
New York whose business model relied on the 
existence of extensive nuclear power in the 
Northeast. He wrote a report showing that the 
kilowatt price of nuclear power was rising fast 
and that the economics of the scheme simply 
didn't work. It was his professional break¬ 
through, and in 1981 he published a massive 
book on the subject, Power Plant Cost Esca¬ 
lation: Nuclear and Coal Capital Costs , Reg¬ 
ulation and Economics. “I thought I'd never 
do anything that ambitious again," he says. 

Over the next 30 years, Komanoff built a 
career at this intersection of algorithms and 
advocacy, especially around what he calls 
“the two leading sources of environmen¬ 
tal and social harm in industrial societies: 
electricity generation and motor vehicles.” 

As an energy analyst, Komanoff has pub¬ 
lished several books and reports and has 
consulted for dozens of US state and fed¬ 
eral agencies. He started getting involved 
in transportation issues in 1986, when he 
resuscitated Transportation Alternatives, 
an advocacy organization that lobbies for 
policies that favor cycling, walking, and 
public transportation and which is now a 
major force in New York City politics. He 
also cofounded a pedestrian rights organi¬ 
zation, Right of Way, in 1996. Two and a half 
years later, he produced a detailed statistical 
analysis of pedestrian and cyclist deaths— 
it showed that casualties are not random, 
unpredictable accidents but the foreseeable 
result of given traffic conditions. 

Komanoff's work may not have made him 
a celebrity, but his rigor gained him a reputa¬ 
tion within the rarefied world of traffic geeks. 
In 2007, he got a phone call. Ted Kheel, a leg¬ 
endary labor lawyer and one of Komanoff's 
heroes, had made it his personal mission to 
completely rethink New York City's traffic 
policy. Was Komanoff free to help? 

Now 95 years old, Kheel has been trying 
to improve New York's traffic for more than 
half a century. He is obsessed with the eco¬ 
nomic damage that cars do to cities—dam¬ 
age that's much greater than most people 
realize. In 1958, as the New York City Tran¬ 
sit Authority was preparing to raise subway 
fares, Kheel wrote a paper citing a survey 
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that found that traffic congestion cost more 
than $2 billion a year. “This vast sum/' Kheel 
wrote, “equal to $1 a working day for every 
man, woman, and child in the city, has to be 
paid by someone, and it is. It is assessed 
against all of us in the form of higher prices, 
inflated delivery costs, and increased taxes.” 
It would be cheaper, he argued, to subsidize 
public transportation and save the hidden 
costs associated with driving. 

Kheel made the same point a decade later, 
in a New York magazine cover story argu¬ 
ing against another fare increase: “Any bal¬ 
anced analysis will surely prove that the 
taxpayer actually pays, for every person 
who chooses to drive to and from work in 
his own car, an indirect subsidy at least 10 
times as great as the indirect subsidy now 
paid the mass-transit rider.” 

The thread running through these essays 
is a concept familiar to all economists: the 
problem of negative externalities, costs that 


accrue when the self-interested actions of 
one person leave bystanders worse off. The 
biggest example of a negative externality 
is global warming: When we burn carbon- 
based fuels, we benefit ourselves while 
imposing a great cost on billions of other 
present and future inhabitants of the planet. 

Urban planners know this problem all 
too well. After all, traffic is filled with neg¬ 
ative externalities. A small action by one 
driver—a mere tap on the brakes—can have 
ripple effects that impact thousands of other 
motorists. But because externalities are so 
hard to calculate, and because the costs are 
not paid out of any central budget, planners 
had always struggled to incorporate them 
in their analysis—which typically meant 
that such costs were undercounted, if they 
were counted at all. 

In 2007, Kheel was still advocating for 
a traffic plan that took externalities into 


account and offered free public transpor¬ 
tation as a way to reduce them. His basic 
notion was to impose a “congestion fee” 
on any driver entering New York’s cen¬ 
tral business district—the area south of 
60th Street—and use the proceeds to pay 
for everything from subways and buses to 
improved pedestrian access. 

But how much to charge? Kheel could 
make only an educated guess. Then he found 
Komanoff, a man who shared his goals and 
had the mathematical chops to help realize 
them. Drawing on his own personal savings 
and the resources of one of his foundations, 
Kheel offered to pay him to determine the 
optimal congestion fee. 

Komanoff is the kind of guy who takes 
a little while to get focused on a subject— 
but once focused can carry on more or less 
indefinitely. That’s exactly what happened 
with the spreadsheet he created for Kheel. It 
turned out to be relatively straightforward 


to calculate a congestion charge that would 
pay for public transit; Komanoff arrived at a 
fee of $16 for every vehicle trip into the cen¬ 
tral business district. But he knew that he 
could come up with a model that was much 
more sophisticated. “I gave them what they 
were looking for,” Komanoff says. “And then 
I kept on asking myself more questions.” 

So, after the report was released in Janu¬ 
ary 2008, Komanoff requested more fund¬ 
ing from Kheel to keep plugging away at the 
spreadsheet. One of the first tasks was to nail 
down those externalities. That meant figur¬ 
ing out exactly how much New Yorkers’ time 
was worth and how much of it they wasted in 
traffic. He started with a Brookings Institu¬ 
tion estimate of the value of a US airline pas¬ 
senger’s time—about $53 an hour. Based on 
salary data from the Bureau of Labor Statis¬ 
tics, Komanoff bumped that up by 20 percent 
for people in New York City. He wanted to use 


conservative estimates, so he assumed that a 
car driver’s commuting time was 25 percent 
less valuable than an airline passenger’s; if 
someone was driving for nonwork purposes, 
their time was 50 percent less valuable. He 
drew on survey data to peg a taxi passen¬ 
ger’s time at 90 percent of the average air 
passenger’s; additional passengers—per¬ 
haps children—would be worth much less. 
Eventually, after taking into account the mix 
of cars, trucks, taxis, and buses in traffic—as 
well as the number of people in each type of 
vehicle—Komanoff concluded that the aver¬ 
age vehicle in the central business district 
has a time value of $53.39 per hour; outside 
the CBD that number falls to $34.44. (Kom¬ 
anoff based some assumptions on his own 
research, but the spreadsheet allows any¬ 
one to plug in their own estimates to see 
how they affect the results.) 

The rest of his calculations are more 
complicated. To work out the total delay 
caused by each car, Komanoff 
turned to a formula devised by 
UC Irvine economist Ken Small: 
5 = 24.2 / [1 + 0.1 (U/ V k ) 408 ], where 5 is 
traffic speed, Vis number of vehicles, 
and 14 is a constant that changes from 
city to city (it was originally set at an 
arbitrary level of 1,000 for an area of 
Toronto in 1978). For S and V, Kom¬ 
anoff drew on the city’s estimates of average 
daytime traffic speeds (8 mph) and volume 
(870,301 vehicles) within the CBD. This let 
him calculate the value of 14, which came out 
to be 97,105. He then used that value of 14 and 
his own estimates of traffic volume to come 
up with a new—and, by his lights, more accu¬ 
rate-value for S. He then ran the equation 
again to find the value of S when 1,000 cars 
were added. The difference, divided by 1,000, 
represented the impact of each individual car. 

In the end, Komanoff found that every 
car entering the CBD causes an average of 
3.23 person-hours of delays. Multiply that 
by $39.53—a weighted average of vehicles’ 
time value within and outside the CBD—and 
it turns out that the average weekday vehi¬ 
cle journey costs other New Yorkers $128 in 
lost time. At last, urban planners could say 
just how big the externalities associated 
with driving are, knowing that the number 


The plan would charge drivers 

different tolls at different times of day. 

Buses are always free. 


18.06 


□ m □ JUN 2010 









Better by Design 


was backed up with solid empirical analysis. 

"The work Komanoff is doing will be 
essential/' says Tom Vanderbilt, author of 
Traffic: Why We Drive the Way We Do (and 
What It Says About Us). "He's showing the 
impact of traffic in easy-to-understand lan¬ 
guage, considering all transport options, 
and getting away from the idea that trans¬ 
portation happens in a vacuum." 

Kheel hoped that Romanoff's work would 
support a plan to offer completely free public 
transit. But Komanoff found that the system 
would still be overloaded at rush hour. Driv¬ 
ers had to be encouraged to travel at different 
times of the day. So he devised a new plan, 
one that charged both drivers and transit 
riders different rates at different times. It 
would charge $3 to cars entering the CBD 
on weekday nights, $6 for most of the day, 
and $9 during rush hour. The subway fare 
also varies, but is always less than the $2.25 
it is today: $1 at night, rising to $1.50 as day 
breaks, and peaking at $2 during weekday 
rush hours. Buses are always free, because 
the time saved when passengers aren't fum¬ 
bling for change more than makes up for 
the lost fare revenue. Romanoff's plan also 
imposes a 33 percent surcharge on every taxi 
ride, 10 percent of which would go to the cab 
driver and the rest to the city. 

Romanoff's plan is vastly more sophis¬ 
ticated than a simple bridge toll. Instead 
of merely punishing drivers, he has built a 
delicate system of incentives and revenue 
streams. Just as a musical fugue weaves sev¬ 
eral melodic lines into a complex yet harmo¬ 
nious whole, Romanoff's policy assembles 
all the various modes of transportation into 
a coherent, integrated traffic system. 


komanoff's plan maybe ambitious. 
It may be mathematically correct. But it 
is unlikely ever to be adopted in the US. 
Cities like Stockholm and London have 
implemented so-called congestion pricing 
plans—systems that charge drivers differ¬ 
ent rates at different times—but Americans 
see street tolls as a new tax, and one that 
benefits relatively affluent city dwellers at 
the expense of hard-pressed suburban com¬ 


muters. And the plan would require new toll 
plazas or license-plate-monitoring cameras, 
which many see as an invasion of privacy. (In 
2008, a congestion-pricing plan proposed 
by New York mayor Michael Bloomberg was 
soundly rejected by the state legislature.) 

But Romanoff's followers can't help but 
root for him. "This really could happen," 
insists conservative analyst Reihan Salam, 
a longtime advocate of congestion pricing. 
Salam points out that Bloomberg's plan was 
seen as pure punishment. Romanoff's pro¬ 
posal would balance the fees with real benefits 
for New York's subway and bus riders. "This 
makes New York more livable," Salam says. 

Still, for all of its sophistication, Rom¬ 
anoff's plan remains imperfect. Komanoff 
himself admits that an ideal system would 
track drivers wherever they went, charg¬ 
ing by the mile and the minute, with rates 
determined by location. He calls this "the 
holy grail of congestion pricing." 

Someday, technology will probably help 
fulfill this promise. Skymeter, a Toronto- 
based company, has developed a GPS-based 
metering system that can track and bill cars 
in even the densest urban areas. With such 
a system, Komanoff says, he could adjust 
congestion prices on a block-by-block basis. 
Cities could do away with parking meters 
and simply track how long cars sat at a curb. 
Insurance premiums could reflect the hab¬ 
its of individual drivers instead of relying 
on crude proxies like age. Drivers could be 
rewarded for taking the roads less trav¬ 
eled—not having to pay, and sometimes 
even getting paid, if they chose to commute 
on less congested routes on particularly 
busy days. "It's going to happen," Komanoff 
says. "Cities will charge per mile or per min¬ 
ute according to your exact location and the 
type of vehicle you're driving.” 

When it happens, Kheel and Komanoff will 
be lauded for their efforts to give empiri¬ 
cal rigor to the fight to decongest cities. 
The only question is whether it will happen 
in Kheel's lifetime—or, for that matter, in 
Romanoff's. HQ 
////////////////^^^^ 

felix salmon (felix@felixsalmon.com) 
wrote about the equation that wrecked 
Wall Street in issue 17.03. 
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THE GREAT COGNITIVE SURPLUS 


Put those spare cycles to use! Authors 
Daniel Pink and Clay Shirky see a revolution 
in howweuseourfreetime. 




M 



People don’t just do things for 
money, says Pink (left).“We do things- 

LAY SHIRKY AND DANIEL PINK have led eerily because they are interesting.” 

parallel lives. Both grew up in Midwest uni¬ 
versity towns in the 1970s, where they spent their formative years watching television after 
school and at night. Both later went to Yale (a BA in painting for Shirky, a law degree for Pink). 
And both eventually abandoned their chosen fields to write about technology, business, and 
society. *1 Now their paths are intersecting. In December, Pink, a wired contributing editor, 
came out with Drive: The Surprising Truth About What Motivates Us. The book digs through 
more than five decades of behavioral science to challenge the orthodoxy that carrots and sticks 
are the most effective ways to motivate workers in the 21st century. Instead, he argues, the 
most enduring motivations aren't external but internal—things we do for our own satisfaction. 
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And in June, Shirky is publishing Cogni¬ 
tive Surplus: Creativity and Generosity in a 
Connected Age, which mines adjacent ter¬ 
ritory. He argues that the time Americans 
once spent watching television has been 
redirected toward activities that are less 
about consuming and more about engag¬ 
ing—from Flickr and Facebook to power¬ 
ful forms of online political action. (For an 
alternate perspective on the influence of the 
Internet, see Nicholas Carr's essay, page 112.) 
And these efforts aren't fueled by external 
rewards but by intrinsic motivation—the joy 
of doing something for its own sake. 

wired had the two sit down for a conver¬ 
sation about motivation and media, social 
networking, sitcoms, and why the hell peo¬ 
ple spend their free time editing Wikipedia. 


P l N K : A few days ago, I was talking with some¬ 
one about Wikipedia. And the guy shook his 
head dismissively and said about the people 
who contribute to it: “Where do they get the 
time?" We both think that's a silly question. 
SHIRKY: It is. People have had lots of free 
time for as long as there's been the industri¬ 
alized world. But that free time has mainly 


been something to be used up rather than 
used, especially in postwar America, with the 
rise of suburbanization and long commutes. 
Suddenly we no longer lived in tight-knit 
communities and therefore we spent less 
time interacting face-to-face. As a result, 
we ended up spending the bulk of our free 
time watching television. 

PINK: The numbers on that are astonishing. 
SHIRKY: Staggering. Someone born in 1960 
has watched something like 50,000 hours of 
television already. Fifty thousand hours— 
more than five and a half solid years. 

PINK: You've just described our boyhoods. 


SHIRKY: Yes, sitting in front of the television. 
PINK: Passively watching Gilligan’s Island 
and The Partridge Family. 
s H l R KY : Oh, that walk down memory lane 
is painful. Somehow, watching television 
became a part-time job for every citizen 
in the developed world. But once we stop 
thinking of all that time as individual min¬ 
utes to be whiled away and start thinking of 
it as a social asset that can be harnessed, it 
all looks very different. The buildup of this 
free time among the world's educated pop¬ 
ulation—maybe a trillion hours per year— 
is a new resource. It's what I refer to as the 
cognitive surplus. 

Pi N K: A surplus that post-TV media—blogs, 
wikis, and Twitter—can tap for other, often 
more valuable, uses. 

SHIRKY: That's what's happening. Televi¬ 
sion was a solitary activity that crowded 
out other forms of social connection. But the 
very nature of these new technologies fos¬ 
ters social connection—creating, contribut¬ 
ing, sharing. When someone buys a TV, the 
number of consumers goes up by one, but the 
number of producers stays the same. When 
someone buys a computer or mobile phone, 
the number of consumers and producers both 
increase by one. This lets ordinary citizens, 


who've previously been locked out, pool their 
free time for activities they like and care 
about. So instead of that free time seeping 
away in front of the television set, the cogni¬ 
tive surplus is going to be poured into every¬ 
thing from goofy enterprises like lolcats, 
where people stick captions on cat photos, to 
serious political activities like Ushahidi.com, 
where people report human rights abuses. 
PINK: Any sense of how much of that giant 
block of free time is being redirected? 
SHIRKY: We're still in the very early days. So 
far, it's largely young people who are explor¬ 
ing the alternatives, but already they are 


having a huge impact. We can do a back- 
of-the-envelope calculation, for example, 
using Wikipedia, to see how far we still have 
to go. All the articles, edits, and arguments 
about articles and edits represent around 
100 million hours of human labor. That's a 
lot of time. But remember: Americans watch 
about 200 billion hours of TV every year. 
PINK: Amazing. All the time that people 
devote to Wikipedia—which that guy consid¬ 
ered weird and wasteful—is really a tiny por¬ 
tion of our worldwide cognitive surplus. It's 
less than one-tenth of 1 percent of the total. 
SHIRKY: And it represents a very different 
and very powerful type of motivation. 
PINK: Exactly. Too many people hold a very 
narrow view of what motivates us. They 
believe that the only way to get us moving 
is with the jab of a stick or the promise of 
a carrot. But if you look at over 50 years of 
research on motivation, or simply scrutinize 
your own behavior, it's pretty clear human 
beings are more complicated than that. 
SHIRKY: That's for sure. 

PINK: We have a biological drive. We eat 
when we're hungry, drink when we're thirsty, 
have sex to satisfy our carnal urges. We 
also have a second drive—we respond to 
rewards and punishments in our environ¬ 
ment. But what we've forgotten— 
and what the science shows—is 
that we also have a third drive. We 
do things because they're inter¬ 
esting, because they're engaging, 
because they're the right things to 
do, because they contribute to the 
world. The problem is that, espe¬ 
cially in our organizations, we stop 
at that second drive. We think the only rea¬ 
son people do productive things is to snag 
a carrot or avoid a stick. But that's just not 
true. Our third drive—our intrinsic motiva¬ 
tion—can be even more powerful. 

SHIRKY: That's what's behind people who are 
writing fan fiction or organizing ride-sharing 
online or using mobile phones to report on 
natural disasters or political upheaval. They're 
motivated by something other than money. 
PINK: But when the most powerful medium 
in the world was geared around consumption 
and passivity rather than creation and sharing, 
that kind of motivation often remained latent. 


“All the articles, edits,and arguments 
on Wikipedia represent around 
100 million hours of human labor.” 
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SHIRKY: Right—because television crowded 
out other forms of social engagement. Look, 
behavior is motivation filtered through 
opportunity. So if you see people behaving 
in new ways, like with Wikipedia and what¬ 
not, it's very unlikely that their motivations 
have changed, because human nature doesn't 
change that quickly. It's quite likely that the 
opportunities have changed. 

PINK: Think about open source software 
in general—whether it's Linux or Apache. 
Suppose I'd gone to an economist or man¬ 
agement consultant 25 years ago and said, 
"I've got a cool new business model for mak¬ 
ing software. Here's how it works: A bunch 


of intrinsically motivated people around the 
world get together to do technically sophis¬ 
ticated stuff for no pay. And then after work¬ 
ing really hard, they give away their product 
for free. Trust me: It's going to be huge." 
SHIRKY: He would have thought you were 
insane. When we lacked the ability to effi¬ 
ciently connect and collaborate with each 
other, that intrinsic motivation often didn't 
surface. So we assumed that productive, 
public activities revolved around extrinsic 
motivation and external rewards. And we 
assumed that all rewards were substitutable 
for all other rewards. So I can pay you more 
or I can praise you or I can put a Lucite brick 
on your desk and it all works the same way. 
PINK: Which is nonsense. Both of us cite 
research from University of Rochester psy¬ 
chologist Edward Deci showing that if you 
give people a contingent reward—as in "if 
you do this, then you'll get that"—for some¬ 
thing they find interesting, they can become 
less interested in the task. When Deci took 
people who enjoyed solving complicated 
puzzles for fun and began paying them if 
they did the puzzles, they no longer wanted 
to play with those puzzles during their free 
time. And the science is overwhelming that 


for creative, conceptual tasks, those if-then 
rewards rarely work and often do harm. 
SHIRKY: You talk about the laws of behav¬ 
ioral physics working differently in practice 
from what we believe in theory. 

PINK: Yes, often these outside motivators 
can give us less of what we want and more of 
what we don't want. Think about that study 
of Israeli day care centers, which we both 
write about. When day care centers fined 
parents for being late to pick up their kids, 
the result was that more parents ended up 
coming late. People no longer felt a social 
obligation to behave well. 

SHIRKY: If you assume bad faith from the aver¬ 


age participant, you'll probably get it. In social 
media, the design principle that has worked 
remarkably well is to treat good faith as the 
normal case and to regard defections from 
that as essentially a special case to be solved. 
PINK: Same goes with organizations. We 
don't realize how much our unexamined 
assumptions take us to radically different 
places. If I'm running an organization and 
my starting premise about human beings 
is that people are fundamentally passive 
and inert, that they won't do a damn thing 
unless I threaten them with a stick or entice 
them with a carrot, that takes me down one 
road. But I think that's the wrong premise, 
the wrong theory of human nature. 
SHIRKY: The power of the default setting. 
PI NK: I think our nature is to be active and 
engaged. I've never seen a 2-year-old or a 
4-year-old who's not active and engaged. 
That's how we are out of the box. And if you 
begin with this presumption, you create 
much more open, flexible arrangements that 
almost inevitably lead to greater satisfac¬ 
tion for individuals and great innovation 
for organizations. 

SHIRKY: I agree. 

PINK: You say something else about organi¬ 


zations that I found especially compelling— 
about their instinct for self-perpetuation, 
s H l R KY: Well, organizations that are founded 
to solve problems end up committed to the 
preservation of the problems. So Trentway- 
Wagar, an Ontario-based bus company, sues 
PickupPal, an online ride-sharing service, 
because T-W isn't committed to solving trans¬ 
portation problems. It's committed to solving 
transportation problems with buses. In the 
media world, Britannica is now committed 
to making reference works that can't easily 
be referred to, and the music industry is now 
distributing music that can't easily be shared 
because new ways of distributing music 
undermine the old business model. 
PINK: Let's go back to the cognitive 
surplus for a moment. What are the 
stakes for businesses, and what, 
if anything, can they do about it? 
SHIRKY: Businesses need to recog¬ 
nize that this isn't going away, that 
there's a tremendous resource— 
the cognitive surplus of millions— 
being coordinated using networks. One of the 
things that my book is trying to do, and your 
book as well, is to show that there are forces 
at work that we often don't see and that if 
organizations can tap into these forces, those 
organizations can actually benefit. 

PINK: You haven’t had television since you 
were 17. How have you deployed your own 
cognitive surplus? 

SHIRKY: I read. Back in the 1990s, when I 
was a kid with a bachelor's degree in paint¬ 
ing and a career in theater, I came across the 
Internet, which blew my mind on contact. I 
had 100 hours a month to surf through engi¬ 
neering documents, histories of the Inter¬ 
net, Perl manuals, mailing lists, and so on. By 
substituting my browser for 3rd Rock From 
the Sun, I was able to figure out the stuff I've 
made my living on since. 

PINK: One final question, which I have to 
ask: What's your favorite Gilligan’s Island 
episode? 

SHIRKY: The one where they nearly get off 
the island and then Gilligan messes up and 
they don't. 

PINK: [Laughs] Mine too! EQ 
/////////////////////^^^^ 

Write to rants@wiredmag.com. 


“Organizations that are founded to 
solve problems end up committed to 
the preservation of those problems.” 
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ife’s most interesting action happens 

IPninrl fliP QPPIIP^ Vast, stepwise procedures enfold us, but 
Jul ill III I llu uUulluUi typically all we experience is the end result. 

In the pages that follow, we illuminate 
these hidden processes—industrial, mechanical, and biological. From making 
Cheetos to animating a hit movie, from transferring dangerous prisoners to 
rescuing hostages, here's a look at the inner workings of remarkable things. 
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Inside Pixar’s 
creative magic. 


creenwriter William Goldman once famously 
declared that the most important fact of life 
in Hollywood is that "nobody knows any¬ 
thing.” It was his way of describing a reality 
that continues to haunt the movie business: 
Studio executives have no idea which pictures 
will make money. *1 Unless, of course, those 
pictures are made by Pixar Animation Stu¬ 
dios. Since 1995, when the first Toy Story was 
released, Pixar has made nine films, and every 
one has been a smashing success. *1 Pixar's 
secret? Its unusual creative process. Most of 
the time, a studio assembles a cast of freelance 
professionals to work on a single project and 
cuts them loose when the picture is done. At 
Pixar, a staff of writers, directors, animators, and technicians 
move from project to project. As a result, the studio has built 
a team of moviemakers who know and trust one another in 
ways unimaginable on most sets. *1 Which explains how they 
can handle the constant critiques that are at the heart of Pixar’s 
relentless process. Animation days at the studio all begin the 
same way: The animators and director gather in a small screen¬ 
ing room filled with comfy couches. They eat Cap'n Crunch and 
drink coffee. Then the team begins analyzing the few seconds 
of film animated the day before, as they ruthlessly "shred” each 
frame. Even the most junior staffers are encouraged to join 
in. *1 The upper echelons also subject themselves to megadoses 
of healthy criticism. Every few months, the director of each 
Pixar film meets with the brain trust, a group of senior creative 
staff. The purpose of the meeting is to offer comments on the 
work in progress, and that can lead to some major revisions. 
"It's important that nobody gets mad at you for screwing up,” 
says Lee Unkrich, director of Toy Story 3. "We know screwups 
are an essential part of making something good. That's why 
our goal is to screw up as fast as possible.” *1 The proof is in 
the product. The average international gross per Pixar film 
is more than $550 million, and the cartoons are critical dar¬ 
lings—the studio has collected 24 Academy Awards. Nobody 
in Hollywood knows anything. Pixar seems to know everything. 
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/DAY/ 


1 


= /DAY/ 


3 


= /DAY/ 


36 


E /DAY/ 


123 


= /DAY/ 


380 


: /DAY/ 400 


The first challenge: 
comingup with a 
great story. For inspi¬ 
ration, the creative 
team leaves the pixrr 
crmpus [•] and heads 
to the Poet’s Loft, a 
cabin 50 miles north 
of San Francisco. 
Theythoughtthey 
already had a great 
start on the plot for 
Toy Story 3 , b ut afte r 
20 minutes, the whole 
thing is scrapped. By 
day two, a new idea 
emerges—how would 
the toys feel if Andy, 
their owner, left 
for college? 


~ Workingfrom a series 
2 of plot points, screen- 
E writer Michael Arndt 
= begins draftingthe 
^ script.Atthe same 
2 time, director Lee 
2 Unkrich and the story 
E artists start sketch- 
2 ing STORYBORRDS [•] 

2 for each scene.There 
2 is no animation yet, 

2 just drawn poses like 
E in a comic book. But 
2 the storyboards allow 
5 thefilmmakers 
2 to begin imagining 
2 the look and feel of 
- each scene. 


So far, the characters 
exist only as digital 
ILLUSTRATIONS [•]. 
Character design 
has begun. Some are 
SCULPTED IN CLRY [•] 
and scanned. Others 
are drawn by hand. 
Later, visual tex¬ 
tures—fur, fabric, 
hair—will be added 
to the form, a step 
known as simula¬ 
tion. “It’s a constant 
negotiation with the 
technical side,” says 
supervising animator 
Bobby Podesta.“Not 
everything we want is 
possible.” 


2 The storyboards are 
2 turned into what’s 
2 called a story reel— 

2 a series of images 
2 that can be projected 
2 for an in-house audi- 
2 ence like an elabo- 
2 rate flip book.The 
2 lines are prerecorded 
2 by Pixar employ- 
= ees. “This is a crucial 
E momentforthefilm,” 
E says Pixar president 
2 and cofounder Ed 
E Catmull.“Watching 
2 along with an audi- 
2 ence allows us to see 
E what works and what 
- doesn’t.” 


2 Actors start com - 
2 ingintovoicethe 
2 script. TOM HRNKS [•] 
2 takes histurn atthe 
2 Pixar recording stu- 
2 dio to lay down his 
2 vocaltracks.Hanks 
2 reads every line doz- 
2 ens of times, varying 
2 his interpretations 
2 and emphasis.The 
2 sessions are also 
E filmed, so animators 
E can watch the actor’s 
2 expressions and use 
2 those as reference 
2 when they start ani- 
2 matingthecharac- 
= ters’faces. 


2 The shaders are 
2 responsible for add- 
2 ing color and texture 
2 to characters’bodies 
~ and other surfaces. 

2 One issue isthefact 
2 that Woody and Buzz 
= are made of plastic: 

2 Some plastics are 
2 slightly translucent, 

E and they absorb light. 
2 So the shaders used 
2 a subsurface scatter- 
E ingalgorithmtosim- 
2 ulate this effect and 
2 make the toys look 
“ more believable. 
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DAY 



The pictures are mov- i 
ing. Each character is z 
defined by upto 1,000 z 
avars—points of pos- z 
sible movement— i 
thatthe animators z 
can manipulate like z 
strings on a pup¬ 
pet. Each morning, i 
the team gathers to z 
review the second 
ortwo of film from 
the day before.The z 
frames are ripped 
apart as the team 
searches for ways to z 
make the sequences z 
more expressive. 


1 


/DAY/ 806 

The technical chal¬ 
lenges start to pile 
up. (Simulatinga wet 
bear is especially 
complex.) Good thing 
Steve Jobs insisted 
thatthe building’s 
essentialfacilities 
be centrally located. 
“Walkingtothe bath¬ 
room or getting a cup 
of coffee is often the 
most productive part 
of my day,” says pro¬ 
ducer Darla Ander¬ 
son.“You bump into 
somebody by acci- 
dentand then have 
a conversation that 
leads to a fix” 


: /DAY/ 898 

z The animators are 
z workingflatout.They 
z stay late into the night 
z in their highly person- 
z alized offices [•], 
z which have been dec- 
z orated in a variety of 
z themes, from Poly- 
z nesiantikito’ 70 s- 
z era love lounge. (“We 
z letthem do whatever 
z they want,” Catmull 
z says.)The animators 
z even have their own 
z working bars, com- 
z plete with beer on tap 
z and a collection of 
z single-malt whiskeys. 


/DAY/ 907 

Rendering—using 
computer algorithms z 
to generate a final 
frame—iswellunder z 
way.The average 
frame (a movie has 24 z 
frames per second) z 
takes about seven 
hourstORENDER [•], Z 
although some can z 
take nearly 39 hours z 
of computing time. z 
The Pixar building 
houses two massive z 
render farms, each of z 
which contains hun- z 
dreds of servers run- z 
ning 24 hours a day. z 



/DAY/ 1,070 

The movie is mostly 
done.The team has 
completed 25 of the 
film’s sequences 
and is just finish¬ 
ing an action scene 
that involves a run¬ 
away modeltrain, 
smoke, dust clouds, 
force fields, lasers, 
mountainous terrain, 
and a massive bridge 
explosion. It has 
taken 27 technical 
artists four months 
to perfect the scene. 


z /DAY/ 1,084 

z With only weeks to 
z go before the film is 
z released, the audio 
z mixers at Skywalker 
z Sound combine dia- 
z log, music, and sound 
z effects. Every nuance 
z is adjusted and re- 
z adjusted. After a 
z four-year production 
z process, it can be hard 
z to let go of Woody, 
z Lotso.BUZZ [ ],and 
z the rest of the char- 
z acters. “We don’t ever 
z finishafilm,”Unkrich 
z says. “I could keep 
z on making it better, 
z We’re just forced to 
z release it.” 










Building a Single Frame 


From simple sketch to polished render. 


1 SKETCHES 

/ There are 49 , 516 
ofthese sketches in 
the movie’s story reel, 
which is used as a kind 
of rough draft of the 
film.Thisframe cap¬ 
tures the initial excite¬ 
ment of the toys as 
they arrive at Sunny- 
side Daycare,their 
new home. 

ililllilillllllllillilliiilliillllllilllilllilliiiliililiililillliliillllillilillillliillllilill 



COLOR 
SCRIPTS 

It took art director 
Daisuke“Dice”Tsu- 
tsumi one weekto 
create this impres¬ 
sionistic digital ver¬ 
sion of the scene. 

The goal isto begin to 
define the style and 
lightingscheme of the 
frame. Concept art 
from past movies is 
on display in the Pixar 
art gallery. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimii 




3 /! 


PROPS 

Toys are posi¬ 
tioned in the 3 -D 
“dressed set.”The 
TS 3 team wanted the 
nursery to be alive 
with movement, so 
hundreds of char¬ 
acters are placed on 
the shelves. Nowthe 
director can fine-tune 
the camera’s move¬ 
ment to best capture 
the action. 



iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimii 
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LAST 

DETAILS 


The amount of labor 
spent on each char¬ 
acter depends on its 
prominence in the 
final shot. Background 
toys are given simple 
textures and basic 
movements, while 
Lotso and Woody—the 
stars of the scene— 
are lavished with 
attention. 
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5 FINALE 

/ Surfaces—walls, clothing, faces—are fed through rendering software 

that simulates light and shadow. It also adds texture to Lotso’sfur, Barbie’s leg¬ 
gings, and the carpet. An average frame takes more than seven hours of comput¬ 
ing time to render. A more complex frame like this one required eleven hours. 


_ 































T AIN’T EASY BEING CHEESY. Mr. Cheetah first made this sage observation back in the '80s, 
and it certainly still applies to the manufacture of his favorite bright-orange snack. Turning a 
hunk of cornmeal into a knobby Cheeto may take only a few minutes, but it requires a fine-tuned 
industrial dance that leaves no room for error. Frito-Lay's quality-control folks will not toler¬ 
ate anything less than maximum crunchiness. —Brendan I. Koerner 


1:40 to 2:40 

1 The Cheetos move 
1 through a piping- 
| hot pan of vegeta- 
1 ble oil, much like an 
1 amusement-park 
| logflume.The oil not 
1 only imparts a fatty 
1 flavor but also fries 
1 the snack’s moisture 
1 content down below 
1 2 percent—a key to 
| crunchiness.Once 
| suitably cooked, the 
i pieces go back on a 
CONUEYOR BELT[#]. 


8:00 to 9:00 

| The puffs hitatumble 
| drum,wherestrategi- 
| cally located nozzles 
1 spray a mixture of oil 
1 and powdered cheese 
1 onto the Cheetos from 
| allsides.Thecheese, 

1 which Frito-Lay 
| buys pre-spiced in 
50-pound sacks (the 
1 company won’t say 
| from whom), looks 
1 like the stuff used in 
| boxed macaroni-and- 
1 cheese products. 


1:00 to 1:10 

| Gobs of cornmeal are 
FED INTO RN EXTRUDER 
1 [•], which rubsthe 
meal between two 
1 metal plates.The fric- 
1 tion melts the starch 
| in the corn and causes 
| the moisture to heat 
1 up. When it passes 
| its boiling point, the 
1 meal “pops,” creating 
the Cheetos shape. 

1 The craggy bits are 
then spit out of the 
1 extruder, flying 3 feet 
| at high velocity before 
1 hitting a safety cage 
| anddroppingontoa 
i conveyor belt. 


MINUTES ELAPSED 

0:00 to 1:00 

Gritty cornmeal 
stored in a silo is 
pumped about 100 
yards through a 
pneumatictube into 
a Cheetos manu¬ 
facturing plant. 
(Frito-Lay has 14 
fried-Cheeto plants 
in 11 states.) The 
cornmealthen enters 
a GIRNT HOPPER [•], 
where it awaits its 
rapid transformation 
into one of America’s 
most beloved snacks. 
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9:00 to 19:00 

The pieces are 
dropped onto a last 
conveyor belt, where 
any remaining mois¬ 
ture steams off as 
they coolto room 
temperature.The fin¬ 
ished Cheetos are 
then moved toward 
the packagingarea, 
to be BAGGED, BOXED, 
AND SHIPPED [•]. 


Quality 

Control 

Every half hour, an in- 
house lab analyzes 
the chemical com¬ 
position of samples 
pulled from the cook- 
inglineto verifythat 
the Cheetos have 
the right density 
and nutritionalcon- 
tent.Then, every four 
hours,a four-person 
panel [•]convenes 
to inspect and taste 
the snacks,compar- 
ingthem to perfect 
reference Cheetos 
sent from Frito-Lay 
headquarters. 




LAUNCHING A 


SHUTTLE 

u m m Before a space shuttle can take off—something 
slated to happen for the last time later this year— 
Launch Control works its way through a massive check¬ 
list. Here’s what NASA and its contractors have to do 
before the launch gets the thumbs-up. —Steven Leckart 


1 Oxygen purge 

/ From tanks on 
the ground, crews fill the 
shuttle’s payload bay and 
aft compartment with gas¬ 
eous nitrogen to lower oxy¬ 
gen levels—on Apollo 7, 
oxygen on board caught 
fireduringatestand killed 
the crew. 

2 Launch status 

check 

Team leaders, includingthe 
flight director in Houston, 
give verbal confirmation 
that all systems are go. 

3 Launch readi¬ 

ness check 

The space shuttle opera¬ 
tions manager checks in 
with 23 representatives 
from places like Lockheed 
Martin and the United 
Space Alliance.This step 
was added to the check¬ 
list after the Challenger 
accident: Concerns about 
the shuttle’s O-ring were 
raised by contractors the 
night before but never 
reached higher-ups. 

4 Senior staff 
check 

The Kennedy Space Center 
chief processingengineer’s 
team of senior staff mem¬ 
bers (called greybeards) 


signals that they’re stand¬ 
ing by to help if needed. 

5 Payload readi¬ 
ness check 

The KSC payload launch 
manager confirms that all 
payloads are secure and 
safely stowed. 

6 Safety check 
/ The KSC shuttle 
safety and mission assur¬ 
ance team signs off on the 
mission’s compliance with 
NASA’s safety regulations— 
long checklists for every 
piece of hardware on board. 

7 Weather check 

/ The launch weather 
off icer verifies that the area 
around the launchpad isn’t 
too windyor rainyforthe 
shuttle to fly through. 

8 Confirm checklist 

/ The launch director 
tells everyone—including 
the astronauts—that any 
troubleshooting is finished 
and they’re ready to go. 

9 Proceed 

to launch 

NASA’s test d i rector takes 
over the countdown at 9 
minutes. From here on, 
only high-level issues, like 
a no-go from the NASA 
administrator, can ground 
the vehicle. 
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ICE HOTEL 

■ ■ ■ The Icehotel in Jukkasjarvi, Sweden, is exactly 
what it sounds like: a guest lodge built out of frozen 
water. The whole thing—bar, chapel, and accommo- 


BUILDING AN 


dations for 100 guests—must be rebuilt annually, for 
obvious reasons. —Michael Kaplan 


March 

The Icehotel 
constructed last 
year is still open 
for business— 
the spring thaw 
comes late 125 
miles north of the 
arctic circle—but 
this is the time to 
gather raw mate¬ 
rial for next year’s 
structure. Work¬ 
ers use hydrau¬ 
lic saws to slice 
the surface of the 
nearby Tome river 
into 3-foot-thick 
blocks, which are 
extracted with 
earthmoving 
equipment. 

April 

By now, workers 
have harvested 
3,000 blocks of 
ice, each weigh¬ 
ing 2.2 tons.They 
are transported 
to a warehouse 
and stored at 
20 degrees Fahr¬ 
enheit. 


May- 

September 

As the ice blocks 
chillax in stor¬ 
age, last year’s 
hotel gradually 
melts back into 
the river. 

November 

BrrITimeto start 
rebuilding. Large 
steel moldings 
are positioned 
where the fin¬ 
ished edifice will 
stand, and snow 
machines pro¬ 
duce tons and 
tons of “snice”— 
a mixture of 
snow and ice. 
Giant snow blow¬ 
ers inhale the 
slushy stuff and 
blast it onto the 
metal frames. 
After two days, 
the snice has 
frozen solid and 
the frames can 
be removed. The 
giant hunks of 
ice are removed 


from storage and 
stacked on top of 
one another.Then 
they get doused 
with water. The 
liquid freezes 
quickly, cement- 
ingthe blocks into 
support columns. 

December 

Leftover ice is 
used to make 
windowpanes 
and beds (cov¬ 
ered in reindeer 
fur for comfort). 
Icehotel's first 
guests of the sea¬ 
son check in.They 
enjoy welcoming 
drinks of Absolut 
vodka—served, 
of course, in tum¬ 
blers made of ice. 
The hotel pro¬ 
vides boots and 
snowsuits, but if 
guests forget to 
bringtheir own 
thermal under¬ 
wear, they’ll have 
to buy some in 
the gift shop. 




I Relocating Prisoners I 


S N THE MOVIES , criminals are trans¬ 
ported in 10-car convoys with decoys, 
helicopter escorts, and an army of well- 
coiffed agents in black suits. (Somehow 
the prisoner still manages to escape and 
uncover the real culprit and clear his 
name!) Given the size of the US prison 
population—at almost 2 million, the 
largest in the world—the reality is a 
less exciting affair. Last year, the US Marshals Service shuttled 350,000 
prisoners around the country, often to stand trial or serve as witnesses. 
Here's how they do it. —Lucas Graves 
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Air 

Travel 



Remand of 
Custody 


The US MRRSHRLS SER- 
uice [ •] operates 
the biggest prison 
transport network [•] 
in the world, called 
JPATS (Justice Pris¬ 
oner and Alien Trans¬ 
portation System), 
headquartered in 
Kansas City, Mis¬ 
souri. JPATS has its 
own fleet of 10 planes, 
rangingfrom a six- 
person Beechcraft 
99 to an MD-80that 
can carry about 140 
INMATES [•]. (Yes,it’s 
nicknamed Con Air.) 


When custody 
changes hands, 
prisoners get a pat- 
down [•]. For airport 
transfers, a shotgun- 
toting [•] tactical 
team from the Bureau 
of Prisons is on hand. 
Someone is also 
there to overseethe 
paperwork [•]. (This 
includes medical 
records: If a prisoner 
doesn’t have their 
proper meds,they 
don’t get to board.) 


photographs by Michael Schmelling 



Security in 
the Sky 

The FLIGHT [•] our 
photographer was 
on had as many as 
15 guards.They spell 
each other every 15 
minutes, eying pris¬ 
oners from the front, 
middle, and back of 
the plane. Firearms 
are generally a very 
bad idea in pressur¬ 
ized cabins;that’s 
probably why our 
photographer never 
saw guards in the air 
armed with anything 
otherthan trsers [ ], 



Seating 

Arrangements 

Inmates travel in 
cuffs, shackles, and 
a belly chain. More 
dangerous custom¬ 
ers are fitted with a 
“blrck box” [•l.a 
plastic casing over 
the chain linkingthe 
handcuffs, to fur¬ 
ther hamper move¬ 
ment. Lavatory visits 
require the company 
of a guard [ ],andthe 
door remains open 
at all times. (Mental 
note: Never complain 
again aboutthe indig¬ 
nities of flying coach.) 



In-Flight 

Menu 

There’s no in-flight 
movie, and no one is 
allowed magazines 
or books of sudoku 
puzzles, meals [ •] are 
decidedly no-frills 
affairs. Sample menu: 
corn chips, turkey 
bologna and cheese 
sandwich, cookie, 
and water. Tray tables 
have been removed 
from the seats to pre¬ 
clude enterprising 
inmates from weap- 
onizingthem. 



Re-remand 
of Custody 

Prisoners can be 
marked to denote 
destinations. (In this 
case, an x on the 
hand [•] may mean 
that he is to be trans¬ 
ferred to a particu¬ 
lar jail.) Nick Cage 
notwithstanding, 
the JPATS says it has 
never had an escape, 
and that airborne 
violence is rare. (All 
in all, better than 
your typical flight out 
of LaGuardia.) 
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Crafting a Joke I 



Get an Idea 

This is the worst part of the process. Comedy protons have to collide in my | 
brain by chance. Jerry Seinfeld can sit down and write for a full workday, like | 
it’s a desk job. Zach Galifianakis thinks of stuff while mowing his farm (for | 
reals). “It’s good to force your brain sometimes,” Steven Wright says. “It’s a § 
muscle. You gotta work it out.” Once something happens for me—usually § 
while I’m driving or in the shower—I scribble it down on the nearest surface. - 



Mine the Joke for Other Jokes 

Jim Gaffigan says he and his wife spend hours ripping apart a topic for jokes, f 
“There can even be some that aren’t A’s, but within the context of other jokes 1 
they can survive.That’s how George Carlin did things,” Gaffigan says. “It’s f 
about getting allthe chicken off the bone.”Ajoke I did about how aptly named 
the Cracker Barrel is got a laugh, so I tried other angles. Is it funny that there | 
are always 50 rocking chairs out front? What about that weird general store? = 


OMEDY! Trying to make strangers laugh is crazy and more than a little 
narcissistic. Yet even after I discovered that repeating memorized 
Steve Martin routines failed to make me popular at the one junior- 
high party I was invited to, I kept trying. In 19991 took stand-up out of 
my everyday conversations and started performing it in professional 
venues. Fm still fascinated by the evolutionary arc of an act. You know 



Test the Joke 

Next, I try the joke at a low-pressure “workout room,” typically a cheap or 
free show populated by other comics doing the same thing. If the joke tanks, 
I can just move on and try it with a defferent audience. B. J. Novak says 
comedians naturally gravitate toward the laughs. “Only say what you think 
is funny,” he says. “Only keep what they think is funny.” If a joke kills—that is, 
gets a big laugh—I have a new comedy ware to display. 
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Edit 

Get to the funny parts! Bob Newhart builds “escape hatches,” he says. “If I get 
past the first bail-out point and the routine is still working, I go to the next.” 
Paul F. Tompkins says, “I let the actual phrasing of the idea come to me onstage, I 
to keep it as conversational as possible.” Me, I plan my comedy metrics: I went I 
from a joke about Cracker Barrel to a bit about eating there. If it relates to any¬ 
thing else, I can create a chunk, or set of bits. Multiple chunks make an act. 
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■ ■ ■ From barnacles that hijack crabs to a proto¬ 
zoan that makes rodents cozy up to cats, parasites do 
a lot more than make you puke. But for sheer gross-out 
glory, it's hard to beat Leucochloridium paradoxum. 
These flatworms live in birds' rectums, and they give 
garden snails a glimpse of hell. —Thomas Hayden 


1 A grazing 
snail eats 
a bird dropping. 
Gross, right? 

Well, what’s even 
grosser isthat 
the dropping is 
filled with para¬ 
site eggs. Gar¬ 
den snails can’t 
digest the eggs. 
They survivetheir 
tripthrough the 
snail’s tummy 
intact and 
spread to nearby 
organs. 

2 The 

/ invading 
Leucochlorid¬ 
ium runsthrough 
a couple of 
life-cycle stages 
before land- 
ingin the snail’s 
hepatopancreas, 
the organ that 
passes for 
its liver-pan- 
creas-thing. 


3 / The 
/ parasite 
pumps embryo 
after embryo 

into fat, throb¬ 
bing brood sacs 
it builds in the 
snail’s eyestalks. 

4 / Anintel- 
/ ligent 
designer might 
have stopped at 
systemic infec¬ 
tion and pul¬ 
sating, brightly 
colored ten¬ 
tacles. Not evo¬ 
lution,though. 
Evolution goes 
upto 11.The par¬ 
asite takes con¬ 
trol of the snail’s 
rudimentary 
brain, makingthe 
mollusk forget 
that it’s scared 
of daylight and 
spurring itto inch 
out intotheopen. 


5 / To us, the 
infected 
tentacles look 
like a fleshy, 
Cronenbergian 
nightmare.To 
birds, they look 
likedelicious 
caterpillars. 

6 / The birds 
eat the 
eyestalks and 
get infected by 
the parasites, 
which reproduce 
and lay eggs 
in the bird’s rec¬ 
tum, ready to 
be deployed in 
future poop. 

7 / Even 
if the 
snails survive 
the destalking, 
they stay para¬ 
sitized—which 
means they 
can infect other 
birds, which 
can infect other 
snails. It’s the 
circle of life. 


Try It Out on Paying Customers 

Louis C.K. starts here, often working out beats while onstage. When I opened 
for him years ago, he did 30 minutes off the top of his head, to see how long 
he could go. I am not this brave. Comedy club audiences pay up to $25 per 
person and another fistful of cash to cover a two-drink minimum, so when 
they don’t like something, they let you know—with silence. If a joke dies 
here, I stake out its corpse inside my brain as a warning to other bad jokes. 


Da It Again. And Again. 

The goal of almost every comic is to find a comedy voice—a specific point 
of view that an audience can latch onto. Lewis Black once told me it took 
him 12 years. I’m at 11, and I’mjust startingto get it. Comedy can beasweet 
mistress that makes love to your soul, or it can crap on your face. Some 
nights, trying new stuff is your only reward. (Bonus step 7: Never analyze 
comedy in public. It makes you look like a douche.) 


SNAIL 


: nstantly whether something works. You can tweak it on the fly or die 
:rying. (Jokes that make me laugh out loud when I write them almost 
always bomb. I have no idea why.) But the coolest part is that if you 
ask any 10 comics how to put together an act, youTl get 10 different 
answers. The joke development process is as unique and personal as 
each laugh it intends to evoke. —Chris Hardwick 
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RECYCLING A 


CELL PHONE I 

■ ■ ■ Thanks to the ever-shortening product upgrade 
cycle, the US generates about 2 million tons of electronic 
waste each year. Many discarded cell phones are shipped 
abroad, where valuable parts are stripped out and toxic 
metals are burned or dumped. But most domestic recy¬ 
clers are more responsible. Here's how one New York 
outfit, WeRecycle, does it. —Mathew Honan 
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I Rescuing Hostages I 



Today’s operators carry gas-operated, air-cooled, selective-fire M4 carbine 
rifles. They’re compact enough for indoor work, yet accurate up to 900 feet 
should the fight spill into the street. Several “breachers” also carry Rem¬ 
ington 870 shotguns. Add to this M84 stun grenades, which kick out a pain- 
inducing 170 decibels of sound and a blinding 1 million candelas of light. 



Entrance 

In this case, Operator 1 enters the doorway from his strong side—the side 
that lets him go in gun-first. (Experienced operators can shoot either lefty or 
righty.) He enters from the leftside of the door, crossing over to sweep the right 
side of the room. He shuffles forward one foot at a time, keeping his weight 
on his back foot and holding his torso still to create a steady firing platform. 
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LOSE-QUARTERS BATTLE is a delicate, deadly ballet: Operators must move in pre¬ 
cise patterns but still be ready to improvise. Brian Bishop, an ex-Marine who co-runs 
Combative Concepts in San Diego, has trained SEAL teams, Secret Service agents, 
and others in close-quarters battle since 1990. He and a former SEAL turned contract- 
trainer who prefers to remain anonymous walked us through the basics. Here's how 
a crack team of commandos might free a group of two hostages held by armed men in a fortified 
desert compound. Don't try this at home. —David Downs 
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Infiltration 

You wantto approach thetarget as quietly as possible. In this case, opera¬ 
tors parachute in at night and assemble into teams of four. Snipers (who set 
up days in advance) silently kill all exterior guards while members of the 
main assault team enter the compound from multiple points.Two groups fol¬ 
low a predetermined route to the hostage room (gleaned from intelligence). 



All In 

Operator 2 follows right on the tail of the lead shooter and works the left 
side of the room. As they start moving along the walls, operator 3 swiftly 
enters and sweeps the middle zone, taking care to stay at least a foot away 


from otherteam members. Number4 enters next, coveringthe zone between 
operators 2 and 3. Bad guys get bullets in the high chest or head. 


Breach 

The primary team silently lines up outside the target room. “Slow is smooth. 
Smooth is fast,” goes the mantra. It’s easy to accidentally kill friends 
and hostages if you rush. Operator 3 pulls an M84 off the back of opera- 
tor2,while the lead man uses his Remington 870 to blow open the door. 
Operator 3 pulls the pin on the flash grenade and tosses it into the room. 



Exit 

Operator 1 yells, “Clear right” when he’s out of targets; operator 2 yells, “Clear 
left.” Operators 3 and 4 yell, “All clear.”The hostages are rounded up and the 
team moves them to a predetermined location on the compound, secures it, 
then calls in an extraction force, complete with armed vehicles and air sup¬ 
port. Time from entrance to exit, if all goes smoothly: as little as 17 seconds. 


illustrations by Nathan Fox 



































































HAVING 


SEX 


■ ■ ■ So your kid wants to know how babies are 
made? Don't hem and haw or spin some yarn about 
birds and bees—break down the biochemistry. It's 
true what they say: The sexiest organ is the brain. 
—Damon Tabor and Erin Bib a 


Attraction 

When a mommy and a daddy love each other very 
much, the neurons of the ventral tegmentum start 
producing the neurotransmitter dopamine and pumping it 
to the caudate nucleus, the hypothalamus, and other brain 
regions. High levels of dopamine can induce the release of 
testosterone, which is associated with a drive to make babies. 



2 , Arousal 

/ For daddies, physical and/or visual arousal can 
/ cause the neurotransmitter nitric oxide to be 
released by the autonomic nervous system. The chemical 
boosts the blood flow into the corpora cavernosa—the spongy 
tubes in the penis. As they inflate, the veins that would nor¬ 
mally drain the blood are squeezed shut. Nitric oxide probably 
also causes clitoral swelling. 

3 Stimulation 

/ Sexual stimulation triggers nerve cells in the brain 
/ to release stored oxytocin into the bloodstream. 
The hormone stimulates contractions in the smooth muscles 
of the uterus and of the male reproductive system, increasing 
enjoyment for both participants. In men, the theory goes, the 
contractions ultimately assist with ejaculation. 

4 Consummation 

/ The climax phase of the sexual cycle triggers 
/ the release of more dopamine into the nucleus 
accumbens. (Known as the “reward area” of the brain, the 
accumbens is also associated with addiction.) Doing the deed 
also produces more testosterone. This can, in turn, result in 
a repetition of the act. Unless Mommy and Daddy have to get 
up early the next morning. 
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OTS OF MUSICIANS have studios; trent reznor 

] has an alchemist's laboratory. On hiatus from 
touring, the Nine Inch Nails frontman has stuffed 
a converted garage with blinking electronic doo¬ 
dads, from modded synthesizers and sequencers to 
archaic drum machines. Reznor is using all this gear 
for his new band, How to Destroy Angels. Here's how one song off the 
group's forthcoming EP evolved from a seeming cacophony of beats 
and weird noise into a dense, polyrhythmic track. —Bryan Gardiner 
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Inspiration 

Usingatechnique 
they perfected on 
NIN’s 2007 album, 
Year Zero, Reznor 
and producer 
RTTICUS ROSS [•] 
began by record¬ 
ing disparate fami¬ 
lies of musical noise. 
“We would create— 
with no preconceived 
notion of what it was 
goingto sound like— 
several different 
rhythm sections or 
drumbeats and then 
chop between them 
to create something 
else,” Reznor says. 



Library 

Reznorused his 
roomful of instru¬ 
ments— n UACUUM- 
TUBE-POUERED DRUM 
MACHINE [•],aCasio 
SK-1 keyboard with 
a bent circuit board, 
and so on—to put 
together a library of 
analog and electronic 
beats. He transformed 
those loops with soft¬ 
ware so they’d have 
a uniform tempo and 
loaded them into a 
keyboard.Then he 
could playthem back 
ontopof each otheror 
cut between them. 



Lyrics 

| Reznor’s wife, 
MRRIQUEEN MRRNDIG 
| [•]—former lead 
| singer of West Indian 
Girl—came up with a 
| title for the track 
| (“The Believers”) and 
| a snippet of lyric. 

| Reznor and Ross 
1 wove it into an omi- 
| nous,bass-heavy 
| loop. “We won the 
1 battle as soon as 
| that beat came out,” 
Reznor says. “It 
1 sounded cool and 
matched up with 
what Mariqueen was 
i looking for.” 



Melodies 

Building on top of 
this substructure, 
Reznor and Ross 
spent two days 
recording ancillary 
melodies on 
a M00G MINIM00G 

uoyrger [• ],an out- 
of-tune African 
marimba, aUKULELE 
[•],and other instru¬ 
ments.“It seemed 
like a good collision 
of things, a nice 
blend of organic and 
electronic,” Reznor 
says.They extracted 
and mixed in the best 
parts. 



Vocals 

Maandig recorded 
three verses into a mic 
connected to sound¬ 
processing software 
called Speaker¬ 
phone. Reznorsang 
the verses again an 
octave lower. Because 
“The Believers” wasn’t 
turningoutto be ad¬ 
ditionally structured 
song, Reznor decided 
on a slow instrumen¬ 
tal builduptothefirst 
and second verses, 
another instrumen¬ 
tal section, and then a 
sinisterthird verse to 
finish things off. 



Polish 

Once allthe parts 
had been blended 
in ProTools,copro¬ 
ducer and longtime 
NIN collaborator 
rlrn moulder [•] 
gave “The Believers” 
its final layer of pol¬ 
ish usingthe stu¬ 
dio’s mixing board. 
Moulder honed each 
musical element, 
mixed thetrackdown 
to left and right 
channels, and sent it 
off to get mastered. 
Time from startto 
completion: seven 
and a halfdays. 


photograph by Bryce Duffy 
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Tumors. Blood. Organs. 

How the raw materials for 
21st-century medical 
breakthroughs are spoiled 
by outdated technology. 



Of all the forms of woe that take root in the 
human genome, the cancer called Glioblas¬ 
toma multiforme is one of the most merci¬ 
less. It can infiltrate the brain’s white matter 
for months before causing any symptoms. 
By the time memory loss and seizures reveal 
the presence of an invader, there’s often 
little to do but minimize the patient’s suf¬ 
fering. Most who are diagnosed with the 
disease—people like the late senator Edward 
Kennedy—are dead within two years. *1 In 
fall 2005, the National Cancer Institute 
announced that it was going after glioblas¬ 
toma and several other fatal forms of can¬ 
cer in a totally new way. Francis Collins, then 
director of the National Human Genome 
Research Institute, told an audience of report¬ 
ers, federal health officials, and cancer sur¬ 
vivors that the same technologies his team 


Founded in 1953, 
the Coriell Institute now 
has some 300,000 cell 
lines, all stored at 
-196 degrees Celsius in 
stainless steel tanks filled 
with liquid nitrogen. 



had employed to map the complete human 
genome—high-throughput DNA sequenc¬ 
ing, lab automation, and computational 
biology—would now be enlisted in the 
fight against some of the most feared dis¬ 
eases in medicine. 

The NCI's new initiative would be called 
the Cancer Genome Atlas. By cataloging 
the genetic glitches that turn healthy cells 
into malignant marauders, the institute 
hoped to come up with innovative meth¬ 
ods of detecting and treating cancer in its 
earliest stages as well as develop smarter 
strategies for prevention. The pilot phase of 
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the project would focus on three of the most 
common and treatment-resistant forms of 
the disease: glioblastoma, serous cancer 
of the ovaries, and squamous-cell carcinoma 
of the lungs, the classic killer of smokers. 

Hopes for the atlas were extraordinarily 
high. NCI deputy director Anna Barker 
predicted that everyone in the room would 
remember the day as a milestone in medical 
history. Director Andrew von Eschenbach 
declared that genomic analysis would ensure 
that the future of cancer testing and treat¬ 
ment looked "no more like the past than a 
butterfly resembles a caterpillar.” Even the 


normally low-key Collins—now head of the 
National Institutes of Health—gushed that 
the "planets have aligned to tackle cancer.” 

Just a few months later, however, NCI 
researchers might have wondered whether 
the planets had instead conspired against 
them. Rather than making progress by ana¬ 
lyzing DNA from hundreds of samples of 
cancer tissue, the project had practically 
slammed to a halt. The problem was not 
in the data or the technology. The prob¬ 
lem was in the flesh and blood—the tumor 
specimens provided by thousands of cryo¬ 
genic storage facilities known as biobanks. 


Located in hospitals, universities, nonprofit 
organizations, and pharmaceutical compa¬ 
nies, biobanks play a quiet but crucial role 
in health care. Like libraries of the human 
organism, they archive a wide range of bio¬ 
specimens—including blood, hair, sperm, 
saliva, plasma, whole organs, and purified 
DNA—to use in research and experimentation. 
From drug development to assisted reproduc¬ 
tion, progress in dozens of fields would be 
impossible without biobanks. They are the 
biological back end of data-driven medicine. 

When the NCI drew up its plans for the 
atlas, dozens of bio-repositories in the 
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Billions of dollars’ worth of research into 
autism, diabetes, and other 
devastating disorders hinges on scientists’ 
ability to tap industrial 
quantities of cells and tissue. 


At Georgetown 
University’s Lombardi 
Cancer Center, 
biospecimens are 
put in vials and housed 
on racks in freezers. 


BONUS VIDEO 

ATWIRED.COM/ 

MAGAZINE 




US assured the institute that at least 500 
samples of each type of tumor could be pro¬ 
vided easily. Once the project was under way, 
however, the researchers got a series of bruis¬ 
ing reality checks. 

Many biobank managers didn't seem 
to know exactly what was in their own 
freezers. Some specimens had never been 
checked before they were put in stor¬ 
age and turned out to be unfit for anal¬ 
ysis. Others had been obtained from 
patients without adequate consent, so a 
single sample might require months of 
legal wrangling before it could be used. 
And often, when a frozen chunk of tumor 
finally arrived at the lab, it was a bloody 
mess, riddled with dead and decaying cells 
or simply too small to yield enough DNA. 


One bank at a major university claimed 
to have more than 12,000 samples of glio¬ 
blastoma in its collection. Only 18 of those 
were good enough to use. The rate of unac¬ 
ceptable shipments from other institutions 
ran as high as 99 percent. “We originally 
aimed for 1,500 samples, which we were 
told we could get from four to six biobanks 
in the US alone,” says Carolyn Compton, 
director of the NCI's Office of Bioreposito¬ 
ries and Biospecimen Research, which led 
the collection effort. “We never made it to 
500 samples of glioblastoma, even after ask¬ 
ing biobanks all over the world. We barely 
got to 500 in ovarian cancer. And we never 
even started working on lung cancer, due 
solely to our inability to find the requisite 
samples. Meanwhile, everyone at the bio¬ 


banks thought they were doing a superb job.'' 

In a subsequent investigation, Comp¬ 
ton's office discovered that an inability 
to obtain high-quality biosamples is a 
growing problem in labs, eating away at 
progress in medicine like an undetected 
malignancy. Many scientists reported that 
rather than pursuing the most promising 
leads in their research, they're forced to 
design experiments around whatever tis¬ 
sue scraps they can get. One in five con¬ 
fessed that the inferior quality of the 
samples might be compromising their data. 

Every year, billions of dollars' worth 
of research into the genetic underpinnings 
of autism, schizophrenia, diabetes, Alzheim¬ 
er's disease, and other devastating disorders 
hinges on scientists' ability to tap indus- 
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trial quantities of cells and tissue. 

But Compton found that while our 
technology for decoding the inner 
workings of life is advancing dramati¬ 
cally, the protocols for collecting and 
storing specimens of human flesh 
have barely evolved in decades. At 
the same time, innovation in the field of bio¬ 
banking has stalled for lack of funding and 
interest. The science of bio-preservation is 
still considered an arcane, musty specialty, 
more akin to taxidermy than medicine. “You 
might have thought that doing the science 
would be the biggest challenge of a massive 
undertaking like the Cancer Genome Atlas,” 
Compton told me last fall. “But acquiring the 
biospecimens turned out to be the hardest 
part, bar none. If s the Wild West out there ” 


T 

THE FIRST FLOOR OF THE CORIELL 

Institue for Medical Research in Camden, 
New Jersey, looks less like the Wild West 
than a bustling spaceport crammed with 
flying saucers. Rows of stainless steel tanks 
filled with liquid nitrogen house the most 
diverse collection of human cells in the 
world. The contents of these freezers, kept 
in sealed Pyrex vials at -196 degrees Celsius, 
played key roles in a wide array of 20th- 
century medical breakthroughs. 


The institute was founded in 
1953 by Lewis Coriell, a charismatic 
pediatrician who pioneered meth¬ 
ods of growing viruses and human 
cells in vitro. By turning test tubes 
and centrifuges into factories of 
life, he gave the young Jonas Salk 
a way to mass-produce polio viruses in 
the quantities needed to create a vaccine. 
Coriell also invented the first sterile air- 
filtration system for labs and turned a crate 
of foreskins donated by pediatrician and 
future surgeon general C. Everett Koop 
into a medium for growing chicken pox. 

The town of Camden has changed a lot 
since then. Poet Walt Whitman's old cot¬ 
tage, a few blocks away, is a grassy oasis 
in a flatland of l continued on page 182 
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THE 

WIRED GUIDE TO 

DOMESTIC 

TERRAFORMING 

ESSAY BY DOMINIQUE BROWNING 

Gardeners are among the world's most charming snobs. Rightly so: As with music 
and mathematics, the more you know, the more elegant your work. Erudition is 
valued, and so is a smattering of pretension. If you are a geek looking to put down 
roots, welcome to gardening. We offer you common ground. Think of it as local¬ 
ized terraforming, if that helps. *1 Before you start, though, contemplate your 
knees and knuckles, and get ready for hard, sweaty work. As with making babies, 
people can't really imagine what they are getting into when they plan to tangle 
with the trowels and hoses. The sketches and explanations on the following 
pages will inspire you to stake out, nurture, and defend your tiny patch of Earth, 
feed your loved ones, and even sequester a bit of carbon. How smart is that? 
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Before you head outside, let’s get 
you dressed. No clogs with flowers 
on them. Look for some skateboard pants at 
your local thrift shop; they are roomy, with 
deep pockets and durable fabric, and readily 
available, given the current epidemic of plan¬ 
tar fasciitis among young skaters, who seem 
determined to inflict upon themselves the 
aches and pains of old men. You'll want white 
socks, pulled up over the cuffs of the pants—a 
kind of reverse tribute to the black-socks-and- 
sandals look of our science-geek cousins—and 
heavy work boots. You will understand why no 
one gardens in sneakers the first time you drop 
your secateurs (note term, more anon) and 
they land point down in your flesh. Oh, and you 
get to wear gear on your belt—hooks, a holster 
for tools. No iPods. Gardeners listen to birds. 

Now, the dirt on dirt. The garden is no place 
for it. Dirt has to do with Tide, Maytags, and 
Dysons. Soil is what we talk about when we 
talk about gardening; earth, if you are poetical. 

Soil is about as interesting as anything gets 
in this life. It's a mixture of rock particles, 
water, air, organic matter, and microorgan¬ 
isms—lovely creatures such as nematodes, 
protozoa, fungi, bacteria, and actinomycetes. 
0 the varieties of being! Only 45 percent of 
soil consists of minerals, with particles rang¬ 
ing in size from clay (less than 0.00008 inch 
in diameter) to silt (0.00008 to 0.002 inch) to 
sand (0.002 to 0.08 inch). Clay makes for terrific 
soil, owing to its high cation-exchange capac¬ 
ity, a measure of fertility. It can also suck the 
boot right off your foot. 

Soils can be alluvial, colluvial, loess—and it 
matters. You will need to familiarize yourself 
with the pore space and texture of your soil and 
learn to promote aerobic versus anaerobic 
decomposition. Just repeat: Friable is desirable. 

G 

The language of gardens is the 
Queen’s English. Why say “shears” 
when you can say "secateurs"? Use a trug 
for your weeds and a trolley to cart around 
compost. 

The language of flowers, on the other hand, 
is Latin. It is imperative to swoon over the 
Umbelliferae, to swan around the Aspidis- 
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Make the enclosure 
out of PVC pipes; 
use 0.006-inch 
polyethylene film for 
the walls. 



Leaving enough 
space for yourself 
to work means you’ll 
be more apt to keep 
up the garden. 


























tra, to note the Aesculusparviflora, the Acer 
campestre, the Acanthus mollis. And that is 
just the beginning. Far from being a dead lan¬ 
guage, Latin is the only tongue in which you 
can suggest to your mate a pairing of Dickso- 
nia squarrosa and Farfugium japonicum, or 
that the Euphorbia donii should snuggle up to 
the Dryopteris afhnis fern. Latin is the interna¬ 
tional language of identification, and all other 
names are just, well, common. 

A prodigious memory helps. Or a hefty hor¬ 
ticultural app. Anyway, what else is there to do 
during those frigid winter months but learn 
Latin? And don't give me temperate zones. 
Everyone knows that gardening in Southern 
California is really more like tending house- 
plants that happen to be outside. 

Your bookcases should be groaning under 
the weight of resource materials: tomes with 
copious footnotes, incomprehensible abbrevia¬ 
tions, and much cross-referencing. Never mind 
that the only way to know whether anything 
will actually live in your soil is to plant it and see 
what happens. Plants are full of surprises; it's 
one of their most endearing characteristics. The 
best gardeners push them around mercilessly. 
You could spend years studying soil chemis¬ 
try; I will just point out that those are years in 
which you could be digging holes. Your choice. 

Your night table, your pantry, your bar cart, 
and your bathroom shelves should be laden 
with seed catalogs. Heritage varieties are de 
rigueur. The latest catalog from the D. Landreth 
Seed Company, which recently celebrated its 
225th anniversary, will become an heirloom. 
Knowing what to do with those seeds bears 
study—learning how to germinate, prick apart, 
repot, plant, transplant, pinch back, sow, and 
reap. Tired yet? The geek's kitchen counter 
is covered with seed trays, the cellar full of 
tubers, the refrigerator packed with bulbs. 

We haven't even touched on rootstocks, 
whip-and-tongue grafting, hand pollinat¬ 
ing, dividing, double digging, and those old 
standbys nitrogen, phosphorus, and potas¬ 
sium. Surely you won't buy fertilizers off the 
shelf? You need soil analyses (consult your 
local cooperative extension) for different 
parts of your garden, and you'll want to push 
ingredients for different functions—P to help 
increase root growth; K for fruit formation. If 
you're noticing interveinal chlorosis, reach for 
Mg (magnesium), check pH for acidity, and so 
on. (See reference books.) A couple of bags of 
dried blood and bonemeal lying about look, 
well, sexy, in that earthy, essence-of-musk 
sort of way. 
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I warn you: You cannot spend enough time 
preparing your soil for planting—an entire 
year of tilling organic matter into the ground 
is probably not long enough. I did not take this 
seriously, and as a result I may have to sell my 
house and start over somewhere else. 

o 

You need to know about the birds 
and the bees. And the worms, com¬ 
post, and water. | You want compost, 
and compost tea for fertilizing. No industrial 
black plastic bins for you, even in the city. Bet¬ 
ter to build wooden structures for stuff that 
you'll fork over, and then over again. For the 
rest of your life. Better yet to dig a hole in the 
ground, start making heaps, and train your 
squash vines up their sides. Into the compost 
will go almost everything your children refuse 
to eat. (And if you get rats? So what?) 

Worms are your best friends, your biggest 
helpers. You will develop a fondness for their 
pleasant little ways when you look over your 
beds at dawn and see the elegant mounds of 
poo they have left behind during the night. 
They never stop working. Unlike children. 

The first time your spade cuts through a 
gorgeous wriggling pink body, you will tell 
yourself what your mom probably told you: 
That's how they reproduce! Now you have two 
worms! Like most things your mom told you, 
that is what is known in the trade as a white 
lie. Just have a good cry and move on. You'll 
grow used to the ruthless killing field that is a 
garden. Besides, worms are hermaphrodites 
and have a lot more fun than you do. 

Remember the apiaries. No bees, no food. No 
you. Worse, no flowers. The true geek cultivates 
his royal jelly. So don't touch those pesticides. 
A working knowledge of beneficial insects is 
also important. Do not swat away those yellow 
jackets. Welcome those aphid midges. 

Capture your gray water. Irrigation is the 
ne plus ultra of geek cred. Hoses and siphons 
snaking out your bathroom windows, buckets 
under your trapless sinks—all that water you 
think has already been used is just beginning 
to be useful. Pay no attention to the residue of 
cooking oil, food particles, and chemicals from 
your cosmetics and toothpastes. Just remem¬ 
ber that wastewater is alkaline, so don't throw 
it on acid-loving plants. Bleach and soaps con¬ 
taining chlorine, boron, and sodium-based 
compounds are a no-no. 
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And I almost forgot: the garden 
itself. Understandably, it's often an 
afterthought. Even after language acquisi¬ 
tion and soil preparation, there is more to be 
done. Mainly, watching the sun. That takes at 
least a year. The garden geek will know where 
sunlight falls on both solstices, where shade, 
dappled or deep, is cast at all times of the year, 
including the dead of winter. 

Finally, a word about garden design: nice. 
That about sums it up. Design is irrelevant to 
many gardeners, who would rather go deep- 
up to the ankles in alpines or to the armpits 
in Leguminosae —than wide. Or grow food. 
Three sister types of plantings (say, corn sup¬ 
porting beans, which are fixing nitrogen, and 
squash acting as mulch at their feet) are about 
as designer as it gets. Many geeks gravitate 
toward horticulture; consider simply pitch¬ 
ing a greenhouse and propagating Schizo- 
phragma hydrangeoides. 

This kind of thinking comes from the part of 
your brain that remembers all that Latin. And 
it's not exactly wrong thinking, either. Those 
neural pathways are the ones that understand 
you are not merely gardening. You are tending 
a carbon sink. That meadow of Panicum vir- 
gatum (OK, but only this once: switchgrass) is 
sequestering atmospheric carbon in stems and 
leaves and belching out beautiful, pure oxygen. 
And underground, things really get cool—or 
rather, hot. The roots associate with mycor- 
rhizal fungi and produce gluey stuff called glo- 
malin. Not only does it hold soil together—a 
property known as tilth—but it's full of carbon. 

A different part of the brain is activated by 
aesthetics; it is the most human part. It bears 
keeping in mind. Beauty matters. You can be a 
garden geek and still not be a gardener. Some 
geeks can gaze into the fractal depths of Cynara 
cardunculus and see nothing but a Fibonacci 
sequence. The true gardener appreciates the 
vagaries of life. No matter what you do right— 
eat local, sink carbon, prepare for the zombie 
biker apocalypse by learning how to pickle your 
veggies—things will go wrong. This is the hard¬ 
est lesson to learn, but also the most impor¬ 
tant. Gardens die. And then they are reborn. HQ 
//////////////////^^^^ 

dominique browning (slowlovelife.com) 
is the author of Slow Love and writes 
an online column for the Environmental 
Defense Fund. 
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Last year, two satellites collided 500 miles above Siberia, adding 
thousands of fragments to the half-million pieces of junk 
already orbiting Earth. Now it’stimeto takeoutthetrash— before 
the trash takes out the International Space Station. 








CLEAR WINTER NIGHTS, WHEN THE TREES ARE BARE, DONALD KESSLER LIKES TO SET 

up a small telescope on the back deck of his house in Asheville, North Carolina, and zoom 
in on the stars shining over the Blue Ridge Mountains. It's not the most advanced home 
observatory, but the retired NASA scientist treasures his Celestron telescope, which was 
made in 1978. That also happens to be the year Kessler published the paper that made his 
reputation in aerospace circles. Assigned to the Environmental Effects Project Office at 
NASA’s Johnson Space Center in Houston, 
the astrophysicist had gotten interested 
in the junk that humans were abandon¬ 
ing in the wild black yonder—everything 
from nuts and tools to defunct satellites “ 
and rocket stages the size of school buses. 

In that seminal paper, “Collision Frequency 
of Artificial Satellites: The Creation of a 
Debris Belt,” Kessler painted a nightmare sce¬ 
nario: Spent satellites and other space trash 
would accumulate until crashes became inev¬ 
itable. Colliding objects would shatter into 
countless equally dangerous fragments, set¬ 
ting off a chain reaction of additional crashes. 

“The result would be an exponential increase 

in the number of objects with time,” he wrote, “creating a belt of debris around the Earth.” 

At age 38, Kessler had found his calling. Not that his bosses had encouraged him to 
look into the issue—“they didn’t like what I was finding,” he recalls. But after the paper 
came out, NASA set up the Orbital Debris Program Office to study the problem and put 
Kessler in charge. He spent the rest of his career tracking cosmic crap and forming 
alliances with counterparts in other nations in an effort to slow its proliferation. His 
description of a runaway cascade of collisions—which he predicted would happen in 30 
to 40 years—became known as the Kessler syndrome. 

While the scenario was accepted in theory by NASA officials, nothing much was done 
about it. Capturing and disposing of space junk would be expensive and difficult, and 
the threat was too far in the future to trigger much worry. After Kessler retired in 1996, 
he grew a trim gray beard, peered through his telescope on those clear nights, and waited. 
“I knew something would happen eventually,” he says. 

Then, on February 10, 2009—just a little more than three decades after the publica¬ 


tion of his paper—the Kessler syndrome 
made its stunning debut. Some 500 miles 
over the Siberian tundra, two satellites 
were cruising through space, each racing 
along at about 5 miles per second. Iridium 
33 was flying north, relaying phone con- 


Kessler painted a nightmare 
scenario: Old satellites and other space 
trash would collide and shatter 
into countless fragments, setting off 

a chain reaction of still more crashes. 


versations. A long-retired Russian com¬ 
munication outpost called Cosmos 2251 
was tumbling east in an uncontrolled orbit. 
Then they collided. The ferocious impact 
smashed the satellites into roughly 2,100 
pieces. Repercussions on the ground were 
minimal—perhaps a few dropped calls— 
but up in the sky, the consequences were 
serious. The wreckage quickly expanded 
into a cloud of debris, each shard an orbit¬ 
ing cannonball capable of destroying yet 
another hunk of high-priced hardware. 

As Kessler received reports of the colli¬ 
sion from former colleagues at NASA, he 
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realized that the situation had played out 
pretty much as he'd foreseen. After all, he 
had forecast that the first satellite collision 
would happen around this time between 
objects of roughly this mass. Like an open¬ 
ing shot in a war, the crash served as a sig¬ 
nal that the syndrome had gone from theory 
to reality. “Some people weren't aware how 
fast these objects are going," he says. “At 
those speeds, even something quite small 
can create tremendous damage." 

Almost immediately after the accident, a 
military unit called the Space Surveillance 
Network sprang into action. Run by the 


Joint Space Operations Center at Califor¬ 
nia's Vandenberg Air Force Base, the net¬ 
work uses a system of radar installations 
and optical sensors to monitor space junk. 
Before the Iridium-Cosmos incident, it had 
been tracking 120 active satellites and wor¬ 
rying about an average of five 
potential collisions, or “con¬ 
junctions," per day. The crash 
took everyone by surprise. “It 
wasn't even on their list of pos¬ 
sibilities that day," an Iridium 
spokesperson says. 

The operations center moved 
quickly to double its computer 
capacity. By early 2010, it was 
keeping a close eye on 1,000 
active satellites, 3,700 inac¬ 
tive satellites and rocket pieces, 
and another 15,300 objects the 
size of a fist or larger—a level 
of awareness that revealed a much higher daily average of 75 possible collisions. And 
that's ignoring the danger posed by the estimated half-million smaller pieces of debris 
the size of a marble or larger. Too small to track from the ground, each of those tiny pro¬ 
jectiles is capable of severely damaging a satellite. 

Just a month after the Iridium accident, a stray motor chunk hurtled toward the 
International Space Station. Cruising at an altitude of 220 miles, astronauts aboard the 
$100 billion laboratory were going about their daily chores at around noon EDT when they 
received a warning—prepare for possible impact. The crew was directed to scramble into 
the station's equivalent of a lifeboat, an attached Russian-made Soyuz capsule. It would 
give them a chance to abandon ship, if necessary. After a few minutes, the motor zipped 
by, missing the ISS by just a few miles—in space terms, a close call. 

Then on December 1, with almost no warning, a small chunk from a different Cos¬ 
mos satellite hurtled toward the ISS, coming within a mile of a direct hit. Due to its 
speeding-bullet velocity, even this fragment could have had an impact equal to a truck 


The Kessler 
syndrome 
was named 
after Don¬ 
ald Kessler, 
who first 
described 
the buildup 
of junk 
in orbit. 



photograph by Anna Knott 

















A Brief History of Space Junk 



2005 

The number of 
cataloged debris 
objects in orbit 
tops 10,000. 


2007 

AChinesetest 
weapon shoots down 
the Fengyun-1 C sat¬ 
ellite, creating some 
3,000 new pieces of 
trackable space junk. 


2008 

Pixar’s lVo//-E 
depictsathick 
belt of space waste 
circling Earth. 


2009 

The first satellite 
collision occurs. 
Cosmos 2251 hits 
Iridium 33,creating 
some 2,100 new 
pieces of debris. 


2009 

An object headed 
toward the Inter¬ 
national Space Sta¬ 
tion forces the crew 
to prepare for an 
emergency escape. 


2010 

The number of 
cataloged debris 
objects reaches 
15,000. 


1962 

TheTelstarl satellite 
relays the first phone 
calls andTVsignals 
across the Atlantic. 

It fails the next year. 
It’s still outthere. 


1965 

A Gemini 4 astronaut 
loses a glove on the 
first US spacewalk. 
Itburnsupinthe 
atmosphere a month 
later. 


1979 

Skylab’s reentry 
rattles windows and 
drops fragments 
onto the outback in 
western Australia. 


1985 

The number of 
cataloged orbiting 
debris objects 
(over 10 centimeters 
in diameter) reaches 
nearly 6,500. 


1997 

Afueltankfrom 
a Delta II rocket 
smashes into a yard 
near Georgetown, 
Texas. Fortunately, 
no one is injured. 


2001 

Atitanium motor 
casingfrom a Delta II 
rocket crashes into 
the Saudi Arabian 
desert. 


bomb. “A 10-centimeter sphere of aluminum 
would be like 7 kilograms of TNT,” says Jack 
Bacon, a senior NASA scientist charged with 
keeping the ISS safe. “It would blow every¬ 
thing to smithereens.” 

Incidents like these served as clear signs 
from above that something must finally be 
done about space junk. Its proliferation 
threatens not only current and future space 
missions but also global communications— 
mobile phone networks, satellite television, 


radio broadcasts, weather tracking, and mili¬ 
tary surveillance, even the dashboard GPS 
devices that keep us from getting lost. The 
number of manufactured objects clutter¬ 
ing the sky is now expected to double every 
few years as large objects weaken and split 
apart and new collisions create more Kess- 
lerian debris, leading to yet more collisions. 

NASA’s Bacon puts it bluntly: “The Kes¬ 
sler syndrome is in effect. We’re in a run¬ 
away environment, and we won’t be able 


to use space in the future if we don’t start 
dealing with this now.” 

SINCE THE DAWN OF THE SPACE AGE, NASA 

has operated under what it calls the big sky 
theory—the notion that, given the vastness 
of space, it’s perfectly fine to discard mis¬ 
sion waste or abandoned rocket stages up 
there. After all, these objects would likely 
fall out of orbit and burn up as they reen¬ 
tered Earth’s atmosphere. The only ques- 
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tion was when. Some would take just a few 
years, while those in higher orbits might 
not descend for decades. "We didn't think 
twice about it," says former astronaut Bryan 
O'Connor, now one of NASA's top safety 
officers. Russia and other nations have also 
been launching missions under the same 
assumption—that even if a giant solar panel 
happened to fall off the back of a shuttle, you 
could simply wish it bon voyage. 

In the midst of all this complacency, Kes¬ 
sler wasn't the only voice raising concerns 
about the big sky theory. Arthur C. Clarke, 
who in the 1940s conceived of communi¬ 
cations satellites, wrote a 1979 novel, The 
Fountains of Paradise, in which all the space 
junk that had been accumulating "had to be 
located, and somehow disposed of." He imag¬ 
ined what he dubbed Operation Cleanup: 
Space fortresses armed with high-powered 
lasers would sweep the skies, vaporizing the 
debris. If we didn't act, Clarke warned, Earth 
would be cut off from space and we'd lose 
the ability to communicate by satellite and 
explore the heavens. “We would sink back 
into a dark age," he wrote. "During the resul¬ 
tant chaos, disease and starvation would 
destroy much of the human race." 

To stave off such a day, Kessler and 
his colleagues at the Orbital Debris Pro¬ 
gram Office developed some guidelines to 
slow the accumulation of space junk. The 
rules limited what could be abandoned, 
and they required satellite operators to 
help clean up the crowded geosynchro¬ 
nous belt 22,400 miles above Earth 
by maneuvering retired space¬ 
craft into slightly higher "grave¬ 
yard orbits" out of harm's way. 

By 2008, similar guidelines had 
been adopted by most of the major 
space agencies around the world. 

The new rules did slow the growth 
of space debris. And thanks to grav¬ 
ity, stuff continued to fall from the 
sky. Roughly once a day, an object 
in the official US catalog of debris drops 
out of orbit and turns to ash on reentry. 
Once a week or so, an object that's too big 
or dense will survive reentry and plunge to 
Earth, but it typically plops down unnoticed 
in an ocean or some unpopulated expanse. 
(There are exceptions: An upper rocket 
stage once landed in the desert of Saudi 
Arabia, to the surprise of local shepherds, 
and in 1997, a steel fuel tank slammed into 
a yard in Texas.) 


Yet much of the progress from the inter¬ 
national effort was undone in a single 
moment. On January 11,2007, the Chinese 
government staged a demonstration of its 
military might by firing a projectile at one 
of its own retired satellites, the Fengyun-lC, 
in low Earth orbit. The "kinetic kill vehicle" 
scored a bull's-eye, blasting the satellite 
into 3,000 trackable pieces. (Even though 
its space program is relatively young, China 
already accounts for 31 percent of all debris 
traceable to specific launches—compara¬ 
ble to the shares of Russia and the US.) It 
wasn't long before the Chinese test started 
causing trouble. In May 2009, a roughly 
4-inch fragment from the Fengyun explo¬ 
sion whizzed by space shuttle Atlantis, 
which at the time was in the vicinity of the 
Hubble Space Telescope on a repair mission. 
Had it struck either one, it could have done 
catastrophic damage. 

The Chinese debris, combined with the 
Iridium-Cosmos collision, finally revealed 
the bankruptcy of the prevailing philoso¬ 
phy governing space. "The big sky theory is 
no longer a viable concept for space opera¬ 
tions," says Chris Moss, chief of strategy for 
the military's Joint Space Operations Cen¬ 
ter. Officials at NASA now acknowledge that 
orbital debris is the biggest threat to the 
International Space Station. And the call 
for action is global, says Heiner Klinkrad, 
the top debris expert at the European Space 
Agency: "Debris removal is the only cure to 
the Kessler syndrome." 


Last December, at a Marriott not far from 
Darpa's headquarters in Arlington, Virginia, 
about 175 people filed into a meeting hall to 
take part in the first-ever International Con¬ 
ference on Orbital Debris Removal, spon¬ 
sored by Darpa and NASA. The gathering 
attracted a group of idealistic innovators, 
members of a self-proclaimed "debris com¬ 
munity" that no one knew existed in such 
numbers. "This reminds me of Boy Scouts, 
with their motto 'Leave no trace,'" said Pat¬ 


rick Moran, an engineer with California- 
based Aerospace Corporation. "The same 
rigor must now be imposed on space." The 
three-day meeting featured an address by 
none other than Donald Kessler, the dean 
of space debris. The official purpose of the 
conference was an open "call for informa¬ 
tion," but in some respects it resembled an 
episode of American Idol, with rocket sci¬ 
entists as contestants—and with Kessler, 
his old NASA colleagues, and Darpa officials 
serving as judges. Darpa had had only scant 
involvement with the debris issue, but the 
agency's director of tactical technology, 
David Neyland, kicked off the conference 
by noting that Darpa was created "to look 
across different tech domains to prevent 
surprises, and orbital debris is a surprise"— 
one with national security consequences for 
US spy satellites. 

As in the early rounds of a talent contest, 
many of the acts didn't seem quite ready 
for prime time. A librarian from a univer¬ 
sity about 90 miles from Roswell, New Mex¬ 
ico, proposed launching giant sticky space 
balls that would adhere to objects and drag 
them out of orbit. A grad student outlined 
his plan to attach sails to the space trash, 
gently floating the pieces earthward. One 
engineer from Colorado insisted that a giant 
inflatable doughnut would do the trick by 
bouncing rubbish down into the atmosphere. 

Then there were the inevitable laser- 
based approaches. A former Los Alamos 
National Lab scientist presented a long¬ 


standing plan involving a giant laser station 
on a Hawaiian peak. A professor from Ala¬ 
bama proposed zapping debris with lasers 
attached to satellites, causing the junk to 
plummet into the atmosphere. 

But three of the plans seemed to hold real 
promise. The first came from 72-year-old 
Jerome Pearson, an engineer best known for 
imagining the space elevator concept in the 
1970s. Pearson showed up with an animated 
demo that looked remarkably like the old 


Much of the progress was undone 
in a single moment when China 

blasted one of its own satellites 
into 3,000 trackable pieces. 
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Space Invaders videogame. Now president 
of South Carolina-based Star Technology 
and Research, he proposed a seven-year mis¬ 
sion in which a dozen suitcase-sized space¬ 
craft would piggyback on other launches. 
Every vehicle would hold 100 lightweight 
nets, each as big as a house. Onboard video 
cameras would allow ground crews to drape 
the nets over hunks of junk by remote con¬ 
trol. The craft would drag the debris out of 
orbit, then return to search for more. Pear¬ 
son claimed his system could capture 2,500 
or so objects in the most crowded and dan¬ 
gerous bands of low Earth orbit. The esti¬ 
mated price tag: $240 million. 

The second plan came from NASA's Bacon, 
who outlined a scheme to launch a 10-ton 
mother ship that would hold 10 additional 
tons of mass-produced nanosatellites, stored 
like larvae in a honeycombed nest. 

Once released, the nanosats would 
approach objects, toss lightweight 
nets over them, and then tow the 
debris into the atmosphere. Bacon's 
plan is suitable mainly for pieces of 
junk lighter than 2 pounds in low 
Earth orbit. Heavier items—rocket 
stages, satellites—would remain. 

He estimates that each launch of a 
mother ship would cost $100 mil¬ 
lion, with as many as 12 missions needed. 

The third concept was from Rob Hoyt, 
CEO of Tethers Unlimited, a Seattle-area 
space contractor. For the past 15 years, 
Hoyt has been developing a system called 
Rustler, to “round up space trash [for] low 
Earth orbit remediation." He envisions mid¬ 
size space vehicles—400 pounds or so- 
piggybacking on satellite launches. Once in 
orbit, such a craft would sidle up to junk and 
attach an electrodynamic tether—a wire- 
mesh kite tail up to 6 miles long—then send 
an amp of current through the material. 
The current would interact with Earth's 
magnetic field, producing a drag effect and 
lowering the debris into the atmosphere. 
Hoyt's approach drew praise from Kessler 
and others for its simplicity and relatively 
low price. According to Hoyt, a test mission 
to take out a few tons of trash could cost 
just tens of millions of dollars. 

Which brings up the problem of how to 
pay for deploying any of these technolo¬ 
gies. One idea would be to assess a fee on 
commercial satellite companies—which 
would benefit, after all, from safer skies. 
Eventually, aerospace firms may equip their 


satellites with built-in disposal devices so 
they can be pulled out of orbit when their 
missions are complete. Hoyt has just such a 
product, called Terminator Tape, a 3-pound 
package containing a tether that can be 
unfurled automatically using the space¬ 
craft's own electronics. 

By the end of the conference, there was a 
sense that removing the junk is actually pos¬ 
sible. “I've gone from being totally skeptical 
to thinking maybe something will work," 
Kessler says. “We can bring things down; 
it's just going to cost a lot." 

Eric Christiansen knows just how dam¬ 
aging space junk can be. From his office at 
NASA's Johnson Space Center in Houston, 
he directs a team that studies what hap¬ 
pens when orbiting objects get whacked, 


slammed, pierced, and pummeled. His lab 
has a wonderfully badass name: the Hyper¬ 
velocity Impact Technology Facility. The 
impacting actually happens a few hundred 
miles away, at NASA's testing range near 
White Sands, New Mexico. There, techni¬ 
cians operate a cannon that uses gunpow¬ 
der and pressurized hydrogen to fire plastic 
slugs at shields and panels. Just like real 
space junk, the projectiles can approach 
speeds of 5 miles per second. 

Christiansen and his colleagues study 
the results and use their findings to help 
develop stronger materials and designs for 
spacecraft. They're also working on shields 
that might provide protection from stray 
projectiles. “This is the lightest shield that 
will stop a 2-centimeter projectile," he says, 
pointing to a multilayer Kevlar and ceramic 
panel for the ISS. 

Some of the mangled hardware is on dis¬ 
play at the space center. The most treasured 
of these objects is a piece of window glass 
from a 1983 Challenger mission. Dinged 
by debris, it entered the collection when 
Kessler worked at NASA. “Don gave this to 
me," Christiansen says, “and he said, 'You 


protect this and leave it to the next guy.'" 

Christiansen collaborates with the Orbital 
Debris Program Office, which does much of 
its work in a corrugated metal building. The 
office—run by Kessler's successor, Nicholas 
L. Johnson—is improving its ability to fore¬ 
cast crashes and spot some of the smallest 
space bits using a huge telescope on a Chil¬ 
ean mountaintop, which will be joined in 2011 
by a new scope on a Pacific atoll. 

This happens to be the day after the 
Obama administration announced it was 
canceling Constellation, NASA's grand plan 
to return astronauts to the moon by 2020. 
Along with the final phase-out of the Space 
Shuttle Program and the move to privatize 
launches, it all seems to represent a mas¬ 
sive resetting of NASA's priorities. Perhaps 
that makes it the opportune time to get seri¬ 


ous about tidying up the skies. The main 
obstacle, of course, is funding. But included 
in NASA's proposed 2011 budget is a first- 
ever provision to award $400,000 research 
grants for orbital debris removal and other 
projects. The allocation would be part of 
a new “mission directorate" called Space 
Technology, funded to the tune of almost 
$5 billion over the next five years. “We're 
hoping NASA will be able to take charge," 
Star Technology's Pearson says. 

For Donald Kessler, now 70, that would be 
welcome news. Standing on his back porch, 
he doesn't need his telescope to spot the 
man-made spacecraft whizzing overhead. 
“Anyone can see satellites with the naked 
eye," he says. “Several pass by every hour." 
Sooner or later, he says, word will arrive that 
another one has been smashed and shat¬ 
tered, and the fragments will escalate the 
danger to all space missions. The man with 
the syndrome named after him will keep 
watch and wait for the next call. 
////////////////////////////m 
evan i. schwartz (evanischwartz.com) 
wrote about the invention of television in 
issue 10.04. 


Nanosatellites would 
approach objects, toss lightweight 
nets over them, and then tow the 

debris into the atmosphere. 
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The Flesh Files 


CONTINUED FROM PAGE 161 

bail-bond agencies and strip malls. But the 
shining tanks that Coriell left behind when 
he died in 2001 have kept a Noah's ark of 
genomic data safe for decades. 

The keeper of the ark is Christine 
Beiswanger, a cell-culturing expert with 
the patient manner of a middle-school sci¬ 
ence teacher. She swells with pride as she 
says that even if Camden were off the grid for 
six weeks, her beloved samples would stay 
frosty because of the institute's 11,000-gal¬ 
lon gravity-fed backup tank of liquid nitro¬ 
gen. Portions of Coriell's collection have also 
been seeded in multiple locations, includ¬ 
ing a site in Wisconsin that bills itself as 
the world leader in bovine genetics. “Bull 
semen," she says. “We went out there once. 
We heard more than we ever wanted to know 
about artificial insemination in cows. But at 
least we learned that our collection is safe." 

In addition to human cell lines, Cori¬ 
ell's repository also houses tissue, plasma, 
serum, urine, and cerebrospinal fluid. Paus¬ 
ing at one of the freezers, Beiswanger pulls 
on a blue cold-resistant glove and raises the 
lid. Fishing with a long hook, she catches a 
rack of vials and lifts it out. The nitrogen pool 
is eerily invisible, having the same refrac¬ 
tive index as air. Clouds of sublimating vapor 
pour out and vanish halfway to the floor. 

Each vial represents the trace of a human 
life launched into the future in hopes of a 
cure that will benefit others. The dozens of 
tanks lining this room contain cells of dia¬ 
betic Native Americans, autistic Chinese, 
bipolar Amish, and a Latino infant who suf¬ 
fered from Moebius syndrome, a rare neu¬ 
rological disorder that causes an inability 
to smile, frown, or form any other facial 
expression. 

The Coriell Institute is only one of tens of 
thousands of biobanks in the US. An exact 
number is hard to calculate, because they 
range in size from fridges stocked with 
tumors for a surgeon's personal research 


to a mammoth collection of tissue samples 
stored by the Air Force Institute of Pathol¬ 
ogy at a warehouse in Maryland. 

Biobanking is an expensive proposition: 
Just one cryogenic freezer can suck down 
$2,000 worth of electricity a year. In the 
interests of science, it's best to archive 
samples and the data related to them for 
decades after enthusiasm for the research 
has faded. As a result, many bio-repositories 
are chronically underfunded. Those in aca¬ 
demic labs are typically paid for with money 
siphoned from grants and departmental 
expenses. Larger nonprofit institutions, 
including Coriell, are kept afloat by year- 
to-year contracts with federal agencies 
under the auspices of the National Insti¬ 
tutes of Health. 

A growing number of firms now market 
their human commodities directly to scien¬ 
tists online. Browsing through one of these 
biobazaars can be surreal for the uninitiated. 
Recently, the “most popular" cells avail¬ 
able from a company called Asterand were 
fibroblasts removed from the milk ducts of a 
45-year-old African-American woman who 
died of invasive breast cancer. The price of 
a vial containing approximately 1 million of 
her cells: $875 plus shipping. 

Though prolific sperm donors can earn 
a modest living by making regular bio¬ 
bank deposits, tissue donors are not paid, 
thanks to a 1984 US law designed to pre¬ 
vent organ trafficking. It's technically ille¬ 
gal to sell human tissue at a profit under 
this statute, but high-volume vendors like 
Asterand and BioServe finesse this by charg¬ 
ing hefty processing and shipping fees. In 
the age of molecular medicine, the tissue 
trade is booming. Asterand's annual rev¬ 
enue soared by 82 percent in 2008 to more 
than $22 million. 

Lewis Coriell would not have been sur¬ 
prised that his cell collection in Camden 
gave birth to a thriving global industry. After 
all, he tried to persuade the US government 
to build a vast storehouse of human cells to 
support research from coast to coast. But he 
might have been taken aback to learn that 
the crude 19th-century chemistry he and 
his peers repurposed for bio-preservation 
is still the state of the art in the 21st century. 

learning how to freeze and thaw human 
tissue without turning it into mush took 
scientists a very long time. One of the first 
cryo-pioneers was a Catholic priest named 


Basile Luyet, author of a 1940 book called 
Life and Death at Low Temperatures. For 
decades, he chronicled dozens of gruesome 
attempts to resurrect monkeys, dogs, cats, 
and rabbits that had been frozen in their 
cages or immersed in slushy water until 
their hearts stopped. Few of these unfortu¬ 
nate creatures survived the ordeal intact; 
their organs were turned to a rank stew by 
a buildup of salt and ice crystals. Shortly 
before his death, the priest reluctantly con¬ 
cluded that “it would be easier to bring back 
a dead body than a frozen one." 

The long-awaited breakthrough was 
a lucky accident. In 1947, a British scien¬ 
tist named Christopher Polge was search¬ 
ing for ways to freeze, store, and revive 
chicken sperm, a potential boon to farm¬ 
ers who would no longer have to wait until 
their prize leghorns were in the mood. 
Polge tried immersing the fowl gam¬ 
etes in a fructose solution, which didn't 
work very well—until one day, mysteri¬ 
ously, it did. Analysis of the curiously 
effective solution revealed that its label 
had somehow been switched. The bottle 
actually contained glycerol, not fructose. 

Glycerol seemed to be such an effective 
cryoprotectant that it's still employed 
in biobanks for preserving blood cells 
and fluids like saliva and urine. Another 
decades-old discovery is also still in use- 
dimethyl sulfoxide, a colorless, odorless 
solvent derived from wood pulp. (DMSO 
is weird stuff: Dip a finger in it and you will 
pick up a faintly oysterish flavor under your 
tongue a few minutes later.) 

Tissue requires a different preservation 
method, which relies on two mainstays 
of Victorian-era labs: formaldehyde and 
paraffin. In a typical cancer operation, the 
surgeon excises a lump of flesh that is sus¬ 
pected to be malignant. The nurse carries 
it to the pathology suite, where a sample 
is mounted on slides so a pathologist can 
make a diagnosis. If the patient has signed 
a consent form, whatever tissue is left over 
will be shipped to a biobank. But first, it's 
dipped in a diluted formaldehyde solu¬ 
tion called formalin that acts as a fixative, 
arresting all metabolic processes in the 
cells. Then it's embedded in paraffin, which 
prevents oxidation. 

Such tried-and-true preservation proto¬ 
cols have endured because, for a long time, 
they were all that researchers required. 
“Study sizes were small, investigators 
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sourced their samples locally, and they got 
what they wanted,” NCI clinical investiga¬ 
tor Stephen Hewitt says. "There was no need 
for evolution.” 

If you wanted to freeze and thaw red 
blood cells, a dash of glycerol would do the 
trick. Sperm? Use a 5 percent DMSO solu¬ 
tion. Hair follicles, lymphocytes? Ditto. By 
1999, Rand estimated that there were more 
than 300 million tissue samples stacked 
up in US biobanks, with 20 million addi¬ 
tional specimens coming in every year. As 
new items were added to the menu, the 
classic recipes were repurposed over and 
over again with minor variations. Plasma, 
whole organs, stem cells? 

Check , check, and check. 

The industry seemed ready to accom¬ 
modate any advance in medicine. When 
Coriell began stocking his human ark in 
the early '50s, the role of DNA in heredity 
was just becoming clear. By the mid-’90s, 
doctors were scheming to hijack genes with 
viruses to cure congenital diseases. Keep¬ 
ing pace with the state of science for half a 
century, institutions like Coriell grew into 
bio-smorgasbords, serving products rang¬ 


ing from kidneys to dental pulp. 

But with the sequencing of the complete 
human genome in 2003, everything changed. 
Our ability to probe the inner workings of 
cells jumped by many orders of magni¬ 
tude. What the gene chip and microarray 
revealed—which even the trained eye of a 
pathologist couldn't see—is that the tra¬ 
ditional methods of bio-preservation play 
havoc with genetic material. Just as the 
advent of high-throughput DNA sequenc¬ 
ing demanded factory-size shipments of 
tissue, it made many of our ways of harvest¬ 
ing and storing human specimens obsolete. 

The trouble starts in the operating room. 
The first step in taking out a tumor is clamp¬ 
ing off its blood supply. But cancer doesn't 


give up so easily. In 2001, researchers in 
Florida discovered that just minutes after 
a tumor goes offline, its genes start switch¬ 
ing on and off as the cells try to adapt to a 
world without oxygen. 

While everyone's attention is focused on 
the patient, those genes are rapidly alter¬ 
ing their expression patterns. As the sur¬ 
geon prepares to close the incision, the 
lump of deadly DNA on the back table is 
still hard at work. 

Often the tissue destined for a biobank 
languishes for a couple of hours at room 
temperature before it's finally dunked 
in formalin. In a hectic clinical environ¬ 
ment—like Massachusetts General in Bos¬ 
ton, where the NCI's Compton was director 
of gastrointestinal pathology—a slice of 
diseased colon can sit around in a cooler 
all weekend before being fixed on Monday 
morning. NCI investigators have now iden¬ 
tified more than 460 genes in colon cancer 
that switch on or off in just the first hour 
after the arteries are clamped. 

In other words, the tumor that is depos¬ 
ited into a biobank is not really the same one 
that was removed from the patient. With 


an increasing number of crucial treatment 
decisions based on analysis of that tissue- 
including which drugs might be lifesaving 
or life-threatening for a particular patient- 
unreliable data has the potential to trans¬ 
late into bad medicine. 

Another set of problems kicks in during 
the freezing and thawing process. In the 
late '90s, researcher John G. Baust figured 
out why some samples that look perfectly 
preserved after thawing turn black and liq¬ 
uefy on the lab bench a day or two later. He 
discovered that the cryoprotective effects 
of glycerol and DMSO were overrated. Yes, 
they minimize structural damage to cells, 
which was all that was needed when the 
most powerful tool in the lab was a micro¬ 
scope. But they don't shield the genome 


from the trauma of a round trip to the sub¬ 
arctic regions of a freezer. Some cells get so 
stressed that hours after they thaw, they 
take themselves out of the gene pool per¬ 
manently in a cascade of events known as 
"programmed cell death.” 

In the past, a certain amount of dying off 
was considered just a brutal fact of life in 
the cryozone. But the work of Baust and oth¬ 
ers revealed that even cells that don't out¬ 
right perish experience changes in genetic 
expression during the freeze-thaw cycle. In 
fact, by keeping visible cell structures intact, 
cryoprotectants can lead to overestimating 
the quality of biospecimens, making them 
even more likely to corrupt genomic data. 

What's more, it turns out that forma¬ 
lin causes significant alterations to cellu¬ 
lar RNA, the key to decoding the genetic 
mechanisms of cancer. And DMSO can have 
the perverse effect of amplifying a tumor's 
metastatic potential, turning cancer into 
super cancer at the molecular level. 

While news of these discoveries was 
trickling out in bio-preservation journals, 
therapeutic medicine was progressing by 
leaps and bounds. Many new treatments— 
such as using stem cells to repair 
bone marrow stripped out by 
high-dose chemotherapy and 
radiation—require banked cells 
to be thawed and injected into 
patients immediately. Because 
these protocells are so fragile, 
they're often not rinsed before 
treatment for fear that too many 
will be lost. As a result, preser¬ 
vatives end up coursing through 
the patient's bloodstream. 

But DMSO can cause nasty side effects, 
particularly in children, including chills, 
nausea, kidney failure, and even cardiac 
arrest. So patients simply have to bear up 
under the onslaught of DMSO while trying 
to survive cancer, chemo, and radiation. 

The industry's response to these reve¬ 
lations was a series of cautious upgrades. 
Adding a dose of enzymatic inhibitors to 
the preservative mix can reduce unexpected 
bouts of cell death but does nothing to elim¬ 
inate DMSO toxicity. Chilling tissue at a 
carefully controlled rate immediately after 
harvesting (using a technique appropriated 
from Eskimos in the early 1900s by Clar¬ 
ence Birdseye, father of the frozen-food 
industry) reduces the need for toxic anti¬ 
freeze but requires disruptive changes in 
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the routine of overworked hospital staff. 

These incremental solutions are hardly 
enough to make up for a long period of 
complacency. "We got stuck for about 20 
years/' says Allison Hubei, a cryopreserva- 
tion expert at the University of Minnesota. 
"People assumed that things like DMSO 
were one-size-fits-all solutions. If you have 
the perception that all the big problems in 
a field have been solved, there's no motiva¬ 
tion for funding." 

Tackling unsolved problems is even 
harder because biobanks have been lack¬ 
adaisical about establishing standard oper¬ 
ating procedures. This is largely due to the 
fact that they haven't been forced to; bio¬ 
banks used for research operate outside 
the purview of regulatory agencies like the 
Food and Drug Administration. Instead, 
the industry supervises itself, following 
voluntary advisories issued by groups like 
the International Society for Biological 
and Environmental Repositories. But only 
a tiny fraction of US biobanks are mem¬ 
bers of that organization, which didn't get 
around to publishing its first set of guide¬ 
lines until 2005. 

The CEO of Coriell, geneticist Michael 
Christman, acknowledges an immediate 
need for new standards across the indus¬ 
try as it tries to cope with a massive tech 
upgrade on the research side. "Tissue bank¬ 
ing in particular hasn't been studied in a 
systematic way, and acquisition of speci¬ 
mens in the hospital isn't consistent," he 
says. "One surgeon might make sure that a 
sample is frozen right away, while another 
calls up the lab and says, 'OK, send some¬ 
body over now.' You might have specimens 
side by side in a bio-repository that were 
acquired very differently." 

Meanwhile, the ascendancy of data- 
driven science is putting ever greater IT 
demands on biobanks. In addition to the 
massive quantities of information gen¬ 
erated by molecular analysis, a properly 
annotated sample library now requires 
megabytes of anonymized data about 
patients' medical histories, along with a 
Web-enabled infrastructure capable of sup¬ 
porting collaborative research projects. Not 
surprisingly, many biobanks—with decades 
of legacy records still sitting in flat files in 
the basement—are struggling to keep up. 

Finally, there are hurdles to providing 
labs with adequate supplies of cells and 
tissue that have little to do with biobanks 


themselves. Researchers are notoriously 
loath to share choice specimens, because 
unlike data, once they're used, they're gone. 
And though early diagnosis has been a life¬ 
saving boon for cancer patients, it has also 
reduced the size and quantity of tumors 
available for research. Only at a gathering of 
biobankers can you hear someone say wist¬ 
fully, "The days of huge tumors are over." 

Carolyn Compton looks a little harried 
and jet-lagged this morning, which is under¬ 
standable. The NCI's bio-repository chief 
has come straight off a plane from Beijing 
to a biobanking conference in Philadelphia 
and is due back in DC after lunch. 

But as the trim 62-year-old steps up to 
the podium to offer a tart assessment of the 
state of the industry, her wit and energy 
return. "We now have the technical abil¬ 
ity to get the wrong answers with unprec¬ 
edented speed," she says. "If we put the 
wrong stuff into the front end of our ana¬ 
lytical pipeline, we will not only lose the 
war on cancer, we'll pollute the scientific 
literature with incorrect data that will take 
us a long time to sort out. This is a crisis that 
requires disruptive innovation." 

The biobankers in the room hang on every 
word because she is one of their own. Before 
joining the NCI in 2005, she was a patholo¬ 
gist and biobank manager. Now, with mil¬ 
lions of dollars in federal incentives at her 
disposal, Compton is ideally situated to 
bring order to the Wild West. 

For decades, she was content simply to 
practice medicine and take care of patients. 
She taught at Harvard and McGill univer¬ 
sities while running bio-repositories for 
major hospitals like Shriners and Mass Gen¬ 
eral. A former go-go dancer for Smokey 
Robinson and the Miracles, she also earned 
a following in local gyms, teaching aero¬ 
bics to housewives who had no idea that 
the diminutive blonde funking out at the 
front of the room spent the rest of her day 
scrutinizing tumors. 

After a 2002 conference where she heard 
some of the top US researchers and govern¬ 
ment officials admit that the war on cancer 
had stalled out, she quit academia. "The 
consensus in the room was that a short¬ 
age of high-quality biosamples was the 
number one roadblock to a cure," she says. 
"This hit me like a revelation. I realized that 
seeing patients and doing my own research 
couldn't possibly be as important as remov¬ 


ing this roadblock." During the conference, 
she met with NCI deputy director Barker, 
who later created the Office of Bioreposito¬ 
ries and Biospecimen Research specifically 
to induce Compton to come to Bethesda. 

One of her first major achievements 
was to put the cancer atlas back on track. 
Compton's team scoured hospitals, com¬ 
munity and academic cancer centers, 
patient advocacy groups, surgical soci¬ 
eties, and tissue archives worldwide for 
samples worthy of molecular analysis. This 
three-year effort finally paid off last winter, 
when the institute made the genetic source 
code of more than 300 specimens of brain 
and ovarian cancer available to research¬ 
ers. At least 20 more tumor types will be 
sequenced in the next two years, with the 
results available free online. Recently, 
the NCI announced that it has identified 
four new subtypes of glioblastoma. In a 
stroke of luck, drugs currently in clini¬ 
cal trials for other forms of cancer tar¬ 
get the mutations in these tumors as well. 
If the trials go well, the first treatments 
for a disease long considered a death sen¬ 
tence could already be halfway to market. 

Down the road from NCI headquarters, 
the centerpiece of Compton's plan to reboot 
the industry is taking shape. Here, by the 
end of the year, she will launch caHUB, the 
command center of a network designed to 
supply cancer labs with genomics-grade 
tumors and other biospecimens in indus¬ 
trial quantities. Jump-started by a 
$60 million stimulus grant, the hub will 
bring together pathologists, oncologists, 
sample providers, preservation special¬ 
ists, patient advocates, ethicists, and com¬ 
puting experts with the common goal of 
dragging biobanks into the 21st century. 

There will be no shiny domes in caHUB's 
headquarters. Storage will be outsourced to 
vendors that follow the NCI's best-practice 
guidelines, formulated after years of prob¬ 
ing for weak links in the so-called cold chain. 

Some of Compton's ideas seem basic. 
Most biobanks now evaluate the quality of 
a sample for the first time when it's about 
to be shipped to a researcher. Gauging the 
quality of samples when they're logged into 
the archive instead will reduce unpleasant 
surprises later. Compton has made clear 
to biobank managers that if you want the 
institute's funding in the new era, you will 
have to play by its rules. 

The reforms that will be tougher to 
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execute require changes in the mindset 
of surgeons, pathologists, and hospital 
staff. “Fixing this will require a new level 
of awareness that the tissue in the bucket is 
now one of the most important parts of the 
patient,” Compton says, “because analysis 
of that tissue will determine all treatment 
decisions downstream.” 

One vendor that Compton is likely to tap 
for caHUB is a German startup called Indi- 
vumed, which has built a business based 
on that way of thinking. The brainchild of a 
ruddy Hamburg oncologist named Hartmut 
Juhl, the company offers biobanking and 
genomics analysis at 10 hospitals in the US 
and Europe. To guarantee the integrity of 
its molecular data, Indivumed assigns each 
patient a nurse who ensures that no more 
than 12 minutes elapse before a sample is 
fixed or frozen. The nurse also keeps metic¬ 
ulous records of every aspect of the process 
(“all very German,” Juhl says), because even 
the patient's time under anesthesia affects 
the results of the analysis. Boutique bio¬ 
banking like this doesn't come cheap, but 
it's paid for by companies like Pfizer and 


Sanofi-Aventis in exchange for tissue and 
data that help them develop new products. 

Obviously, not every sample in caHUB 
can come equipped with its own German 
nurse. But the NCI's guidelines are serving 
as a new gold standard for the biobanking 
industry as a whole. Compton's campaign 
is also lending momentum to grassroots 
reform efforts far from the centers of power 
in Washington. Some of these are aimed 
at addressing problems that NCI guide¬ 
lines can't solve, such as the need to move 
past glycerol and invent a new breed of 
cryopreservative agents optimized for 
genomics and cell-based medicine. This 
year, Hubei and her colleagues at the Uni¬ 
versity of Minnesota launched a think tank 
called the Biopreservation Core Resource, 
dedicated to developing new ways of stor¬ 
ing cells and tissue. 

Hubei has patented a DMSO-free method 
of preserving fragile cells intended for 
treatments that require direct infusion 
into patients. “Sometimes even best prac¬ 
tices aren't good enough,” Hubei says. 
“We're here to push the envelope.” 


The stakes are high, as personalized 
medicine is finally starting to make good 
on its hype. In March, researchers at Johns 
Hopkins University announced that they're 
developing blood tests for cancer based 
on mutations in an individual's mitochon¬ 
drial DNA. Drug companies are embracing 
genetic testing as a way to revive potential 
blockbuster medications that were taken 
off the market because they triggered side 
effects in volunteers with rare genetic vul¬ 
nerabilities. Overall, the US market for per¬ 
sonalized tests and treatments is expected 
to double by 2015. 

Cancer is only one continent in the atlas 
of human misery. Everyday killers like dia¬ 
betes and hypertension may someday yield 
to the diagnostic power of microRNA and 
other molecules we don't yet know how 
to look for. But getting to that future will 
require thawing out an industry still fro¬ 
zen in the past. 

////////////////////^^^ 

Contributing editor steve silberman 
(steve@stevesilberman.com) wrote about 
the placebo effect in issue 17.09. 


COLOPHON 


Digging that helped get this issue out: 

removing the hairy part of an artichoke to 
make fire-roasted appetizers; going deep 
undercover, like a rogue Kim Jong II; road 
work on Fourth Street; Desmond spread¬ 
ing the word that there are two time¬ 
lines; perfect diaper bag: found; the Silly 
Pink Bunny convention at the DIY Chan¬ 
nel Street Skatepark in San Pedro; Quentin 
rummaging in his litter box; the return of 
Glee; trying to crack the molecular differ¬ 
ence between beet and cane sugar; unearth¬ 
ing an asset process; WikiLeaks; inflating 
Pookas and Fygars with air until they pop; 
Atoms for Peace; Kevin Rose announcing 
that he will eliminate the DiggBar because 
it's “bad for the Internet”; True Blood sea¬ 
son three teasers; mining form design 
for the Play reboot; buying pricey Sleigh 
Bells tickets on eBay; learning about nitro¬ 
gen fixing; troubleshooting the suckitude 
that is Microsoft Excel 2008; contemplat¬ 
ing postmortem composting with Mary 
Roach; the Buckyballs magnet obsession; 
the Insane Clown Posse miracle; not dig¬ 
ging: Colophon without Christy Sheppard. 
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Predict What’s Next What do you think our world will look like in 10, 20, or 100 years? Each month, we propose 
a scenario and ask for your help. Sketch out your vision, then go to wired.com/wired/found to upload your ideas. We’ll use 
the best suggestions as inspiration for a future Found page (crediting the contributors, of course). This month’s kudos go to Shane 
Bostick, Don Schwartz, Ben Stein, Neal Nybo, Ryan Tyler, Godie Biel, Alexander Hoxha, Griffin, Brooks, jgombarcik, Ajeeth Peo, 
Wayne Arthurson, and Albert Bates. Your next assignment: Imagine the future of playgrounds. 
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In an investment climate like this it's good to be nimble. 
With Scottrade Mobile, you can monitor your account, 
stay informed and react to changes in the market —even 
when you're on the go. Try it now at rn.scottrade.com. 

‘Online market and limit stock trades are just $7 for stocks priced $1 and above. Member FINRA/SIPC 
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Brooks: Cleaner Stimulus 
Knifeman: Health Care 


Track Your Investments. 
Analyst Recommendations. 
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Up the Slopes, Sleekly 
TWo dramatic ■■■ 
ski trams have 

Wyoming's a _ 
Jaeluon Hole 
and British Columbia's 
Whistler Blackcomb. 


On IUs Way Out, Blagojcvich Makes a Day of It 
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Jailed C.I-A. Mole Kept Spying for RussU. U.S. Says 
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MORE NEWS 

Judge Refuses to DeUy a Case at Guantinamo 

• Senate Passes Health Bill for Children 

' Bloomberg Will Seek Increase in Sales Taxes 

• North Korea Scrapping Accords With South Korea 
Afghan Presidential Election Delayed 

ON TX BLOGS 

The Caucus: A Photo-Op at the White House 
' Bitten: Addictive Mac and Cheese 


VIDEO' 


THE CAUCUS: A Photo-Op at the White House 
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The New York Times - Breaking News. World News & Multimedia 

4“ www.nytimes.com/ 
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Iraqi Elections Face 
Crucial Test in 
Violent Mosul 

6> IAN FISHER 

The elections will test whether 
a political system that more 
closely represents ethnic and 
sectarian splits will foster 
stability. 

• Throe Canddates IG6ed m Iraq 


Obama Calls 
Wall Street 
Bonuses 
‘Shameful’ 

By SHERYL GAY STOlBERQ acvj 
STEPHEN LA8ATON 

The president criticized 
bankers for giving themselves 
$184 billion in bonuses as the 
economy was spinning out of 
control and the government 
was rescuing financial firms. 

■ Pew Ways to Recover Bonuses 
to Bankers 


Super Bowl 


For Terrible Towels, 
a Wonderful Legacy 

Bv JOHN BRANCH 


ONE IN EIGHT MILLION 

The Subway Busker 
A violinist, Henrique Prince 
leads a quartet that plays in 
the Times Square subway 


In a Dark Shack lairing 
Pike, Spear at Ready 
Unlike other forms of fishing, 
spearing remains s game of 
deception and patience in 
which your attention can 
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Exploring the Honda Keys by Kayak 

By CHRISrOPHER PERCY COLLIER 

A car will get island-hopping travelers only so far. To go deeper 
you have to get in the water. A kayak la a way. 

tl State Show 


On his final day as governor of Illinois. Rod R. Blagojevich by 
turns, furious, morose and full of gallows humor. 

- Blagofevich Ousted by IVtors Stats Senate 

Economy Pinches the Billable Hour at Law Firms 

With clients watching coats, law firms are rethinking the 
billable hour, with tome firms adopting flat fees instead. 





















